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1 
А NEW SPECIES OF AUSTRALIAN GRASS-WREN 


By NORMAN J. FAVALORO 
Honorary Associate in Ornithology 
and ALLAN МСЕУЕУ 
Curator of Birds 


Abstract 


The current classification of Australian Grass-Wrens of the genus Amytornis is summarized 
and a new species Amytornis barbatus the Grey Grass Wren of the Bulloorine in north-west 
ATRE E 26401964; Descriptions of the nest and eggs, and general field notes on the species, 
are included. 


Introduction 


The several Amytornis species have been aptly referred to as “one of the few 
truly desert groups in the Australian avifauna' by Keast (1958, p. 33), who has 
also remarked 'The genus is particularly rich in distinctive isolated forms that, 
though they have never had their true status tested by contacting the parental stocks, 
are nevertheless so different that, if normal taxonomic procedure be applied, they 
must be regarded as species' (ibid.). 


Taxonomy 


The most recent attempts to clarify the taxonomic relationships of the group 
have been those of Keast (1958, 1961), Mees (1961) and Condon (1951, 1962) 
and the reader is referred to these publications for taxonomic details. Acquaintance 
with this literature will reveal that, as Keast explains, the genus Amytornis falls 
CP ра into two species groups, the striatus group, which has a rich and somewhat 
complicated colour pattern, and Ше textilis group, with a simple colour pattern. 
Behavioural differences between typical species in the two groups include a “sweet, 
rippling song" in A. striatus and the absence of song in A. textili? (Keast 1958). 

The distribution of the species and races as accepted by Keast are shown 
diagrammatically in fig. 1. The species comprise: (a) striatus group: 4. s. striatus, 
A. s. merrotsyi, А. s. oweni, A. s. whitei, (А. housei of uncertain derivation), A. 
woodwardi, A. dorotheae. (b) textilis group: А. t. textilis, A. t. macrourus, A. t. 
myall, A. t. everardi, A. t. purnelli, A. modestus modestus, A. m. inexpectatus, A. 
goyderi. In connection with А. modestus Keast (1958) remarks “Мг. N. Favaloro 
has informed the author that an Amytornis, presumably this species, occurs in the 
extensve cane-grass "triangle" to the south of Bulloo Lake, south-western Qld.’. 
Condon (1962) gives the range of А. m. inexpectatus as “Extending from west and 
south of Lake Eyre, eastwards to SW. Queensland (Bulloo Lake), . . . 2, presum- 
ably on the basis of Keast's information. Specimens recently collected in this region 
have proved to be a new and distinctive species now to be described. 


Amytornis barbatus, new species 
ТУРЕ LOCALITY: Teurika, north-west N.S.W. (Fig. 2). 


SPECIMENS: All from type locality and collected by N. J. Favaloro on July 7, 
1967. 
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Fic. 1—Diagrammatic distribution of striatus and textilis species groups. 1, A. striatus 

striatus; 2, A. s. merrotsyi; 3, A. s. oweni; 4, A. s. whitei; 5, A. housei; 6, A. wood- 

wardi; 7, A. dorotheae; 8, A. textilis textilis; 9, A. t. macrourus; 10, A. t. myall; 11, 

A. t. everardi; 12, A. t. purnelli; 13, A. modestus modestus; 14, A. m. inexpectatus; 
15, A. goyderi; X, New species. 


1. Holotype. Skin. Nat. Mus. Vic. B8911 8. 
Gonads enlarged, iris dark hazel, bill and palate black, legs and feet black. 
2. Paratypes. 
(a) Skin. Nat. Mus. Vic. B8912 8. 
Gonads enlarged; soft parts as listed for holotype. 
(b) Skin. Nat. Mus. Vic. B8913 ?. 
Gonads small; soft parts as listed for holotype. 
(c) Skin. Nat. Mus. Vic. B8914 3. 
Gonads enlarged; soft parts as listed for holotype. 
(d) Skeleton (almost complete). Nat. Mus. Vic. B8910. Sex? 
Bill black, legs and feet black. 
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Description 


DoRsAL: General colour gingery-brown (== Tawny Olive/Sayal Brown of 
Ridgway) suffused with grey and with white striations. Crown and forehead, 
narrowing to 'V' point at base of culmen, black with distinct white feather shafts 
giving the appearance of black striped with white; hind neck and mantle continuing 
these striations, the white shafts being narrowly edged with black and having 
gingery-rufous (— Sayal Brown of Ridgway) feather margins. Back and rum 
showing broad bufl-white shafts, with the blackish shaft edgings more diffused; 
feather margins as on mantle but duller and with the dark grey of the feather bases 
emerging. Rump shafts much diffused, Tail shafts clear white, webs brownish-black 
fairly narrowly edged buff. Wing. Primary coverts blackish with cream-white shafts 
and narrow whitish feather margins. Secondary and lesser coverts, and scapulars, 
with broad buff shaft lines, blackish margins and pale buff edges. Primaries grey- 
brown with distinct cream-white shafts, narrow buff shaft margins, basal half of 
inner feather margins pale pinkish-buff (Ridgway) and basal portion of outer 
feather margin rufous (— Hazel of Ridgway). Secondaries darker and similarly 
but more distinctly marked and with more extensive buff inner margins. 


LATERAL AND VENTRAL: Rictal bristles black, superciliary extending forward 
to nostril, White; lore and patch behind eye, black, creating a black line through the 
eye. Immediately below eye, white; auriculars white; chin and throat white; black 
feathering commencing in the malar region just anterior to auricular feathers and 
underlying them to provide a black margin posterior to auriculars, thence descend- 
ing in a narrow band across lower throat sometimes meeting ventrally. Upper chest 
white, Mid-chest feathers white with dark grey bases and with longitudinal blackish 
stripes marginal to shaft, white edges and sometimes faint blackish tips, the marking 
being pronounced on sides of chest. Abdomen whitish, flanks pale buff. Under-tail 
coverts cream buff; ventral side of tail feathers similar to dorsal but duller and 
lighter. Wing, primaries and secondaries as for dorsal view but paler. Under wing 
coverts pale bufT-white. Iris dark hazel, bill black, palate black, legs and feet black. 

Y Generally similar, probably a little smaller, and with chest markings less 
distinct. 

DIAGNOSIS: Apart from the fact that it differs from all other Amytornis forms 
in its dorsal colouring, being more gingery-brown, the most striking diagnostic 
feature of the cabinet specimen is the black beard-like marking of the side-head 
and throat together with the general white colour of the under-parts. In the field 
however, as noted by one of the authors (N.J.F.) the head and throat markings 
are not distinctive and the most diagnostic feature of the species is its ‘greyness’ and 
upon this the common name, Grey Grass-Wren, is based. 


MEASUREMENTS: 


Holotype Paratype Paratype Paratype 

d B8911 d B8912 < B8914 Y B8913 
mm mm mm mm 
Length 183 185 196 178 
Wing 58 58 59 57 
Tail 109 111 118 103 
Exposed Culmen 11 11 11.5 11 


‘Tarsus (anterior) 22 22 24.5 23 
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Stomach contents from the specimens collected: mainly small seeds of several 


р" species, two small ants and remains of small Coleoptera. Several very small 
pebbles. 


RANGE: Known to occur at Teurika and possibly occurring throughout the 
swamp-lands known as the Bulloorine, pronounced Bullareen, і.е. Caryapundy 


Swamp, Jerrira Swamp and Bulloo, pronounced Bulla, River Overflow, N.S.W.- 
Q'ld. (see Fig. 2). 


HABITAT: Cane grass (Eragrostis australasica) clumps, and Lignum (Muehlen- 
beckia cunninghamii) thickets on the Bulloorine. 


_ NEST SITE: See also Field Notes. Cane grass clumps and, less frequently, 
Lignum thickets. 


NEST: See also Field Notes. The nest is bulky and very loosely constructed, 
varying in length overall from 8" to 83” and in width from 4" to 44”. It is semi- 
domed with a large opening at the side. The size of the opening varies considerably, 
and is governed by the skill with which the individual building the nest constructs 
the hood. At times, the hood is so flimsy as to be almost non-existent, whilst other 
hoods appear to be almost detached from the main body of the nest itself. The 
majority of nests observed, however, have been well constructed, the entrance being 
2" wide by 13” in height. The interior of the nests are deep and cosy, 2" wide by 
33" in depth, lined with softer grass collected from the topmost portions of the 
cane grass, and a few small fibre-like rootlets. Parrot feathers and duck down are 
sparingly used, only two or three very small ones being found in any one nest. 

Whether built in Lignum or in Cane Grass, the grass used to construct the 
outer walls of the nests observed was apparently from one species of Panicum. 
The colour of this grass noticeably, and, from the point of view of camouflage, 
effectively, showed marked variation. 

In those built in Lignum and thereby exposed to sunlight, the grass, and there- 
fore the nest, was from dark brown to black. But though exposed, the nest was 
extremely well camouflaged by matching its immediate environment. In those built 
in Cane Grass clumps the grass remained light brown but the nest was well- 
concealed by being placed in the centre of the Cane Grass clump. 


Ecos: All sets collected were taken by N. J. Favaloro and William Adams, 
NW. of Teurika, N.S.W., July 7th, 1967, and are in the N. J. Favaloro Egg Collec- 
tion. The eggs were fresh; four of them weighed 2-732 gr, 2:538 gr, 2:176 gr and 
2:170 gr respectively. For oological notes on Amytornis, consult Campbell (1900), 
North (1901-1914, 1 : 248, 4 : 425), White (1914, 1924), and Whitlock (1924). 


1. First collected (‘Type’) set. C/2. (a) Ground colour dull white without gloss 
and with a pale pink tinge evenly speckled all over with fine nutmeg brown mark- 
ings, converging on the larger end to form a freckled brown cap. Measurements 
19 mm x 14:7 mm (0:75 х 0:58 in.). (b) Ground colour lighter with a little gloss, 
sparingly marked with fine nutmeg brown markings, becoming more congested on 
the larger end to form a well defined zone, the markings within the zone being 
denser than those on the remaining portion of the egg. Measurements 19:5 mm X 
14:7 mm (0:77 x 0:58 in.). 

2. Second set. C/2. (a) Ground colour white unevenly but boldly speckled and 
blotched all over with heavy irregular nutmeg to reddish-brown markings. Меазиге- 
ments 18:2 mm X 15:5 mm (0:71 x 0:61 in.). (b) Ground colour dull white 
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with a slight gloss blotched with cinnamon brown somewhat lighter on the smaller 
end but concentrated on the larger end into broad dark brown cap of continuous 
colour with a few flecks of the ground colour emerging on the apex. Measurements 
19:5 mm X 14:6 mm (0:77 x 0:57 in.). 

3. Third set. C/2. (a) Colour very similar to specimen (a) of Set 1 being 
uniformly speckled all over but lacking the zoned effect on the large end, notwith- 
standing a slight concentration of markings in that region. Measurements 20 mm X 
14:1 mm (0:79 X 0:55 in.). (b) Ground colour white with a pinkish tinge evenly 
blotched with cinnamon brown markings tending to form a small cap on the larger 
end. Measurements 17:9 mm X 14:6 mm (0:70 X 0:57 in.). 

It will be noted that the clutch in each instance consists of two eggs only and 
that there is considerable variation in colour and pattern, not only beween eggs 
selected at random, but also between eggs of the one clutch. An evenly marked 
pair from a single nest would, on the limited information available at present, be 
regarded as unusual. | 

Also of interest is the range of variation in egg-size which, generally speaking, 
is smaller than that recorded for eggs of other species of Amytornis. The eggs are 
rounded-oval in shape, smooth, close grained and slightly glossy, especially where 
not heavily marked with blotches. A critical examination of clutches in the field 
and ог the specimens collected has revealed an extraordinary variation from a dark 
and very heavily marked variety to lighter eggs delicately stippled with mauve 
undertones. 

Even after making due allowance for changes in ground colour due to advanced 
stages of incubation, the eggs of А. barbatus are obviously more beautifully marked 
than those of A. striatus. 


Ecology 
( Based on field notes made by N. J. Favaloro, July 2nd-9th, 1967). 


The source of the Bulloo River is near the northern extremity of the Grey Range 
in the far SW. of Queensland. The river flows in a general SW. direction along the 
entire length of the Range for approximately 375 miles to Bulloo Lake. In many 
places, the steep banks and the thick gum woodland remind one of the Darling 
River environs. The last fifty miles of the stream are still in their natural state. 
When Bulloo Lake overflows it spills out over an extensive area some 30 miles 
wide at its broadest point, and 70 miles in length. On very rare occasions, major 
flooding forces the water into Lake Altiboolka (known locally as Salsbury Lake) 
in New South Wales approx. 50 miles S. of the Queensland border. 

The vast expanse of swamplands S. of the Bulloo Lake is known locally as the 
‘Bulloorine’. It is shown on the accompanying map as Caryapundy Swamp, Jerrira 
Swamp and the Bulloo River Overflow. The whole area is traversed by a series of 
broad and narrow channels, many deep enough to sustain permanent water holes, 
others so shallow that they dry out quickly after the flood waters recede. Some 
sections of the Bulloorine are so overgrown with giant Lignum bushes that it is 
impossible to drive a car between them, but on the more open flood plains, Cane 
Grass (Eragrostis australasica) and small Lignum Meuhlenbeckia cunninghamii 
make travelling possible and more pleasant. 

Apart from the major and minor flooding of the Bulloo River from time to 
time, Lake Woodburn and Caryapundy Swamp receive a plentiful supply of fresh 
water from local rains in normal seasons. The result is that the Bulloorine is a rich 
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isolated habitat surrounded by arid stony country where desert conditions predomi- 
nate. It was on a remote section of the flood plains where Acacia sp. dotted the 
landscape and the Cane Grass and Lignum grew in association with a herb/shrub 
flora of Nightshade (Solanum lacunarium), Bluebush (Chenopodium аипсотит ) 
and Mitchell Grass that Ше Grey Grass Wren was discovered. 

Favaloro's first encounter with Amytornis in the vicinity of the Bulloo was 
accidental. When returning from a short visit to the Onobootra Water Hole on the 
24th September, 1942 in company with Mr A. Storer, an Amytornis was flushed 
from a dense clump of Lignum. Only a dorsal view was obtained and he noted that 
it was much lighter in colour than А. striatus with which he had had considerable 
experience. Some years later, he discussed this sight record with Dr A. Keast who 
subsequently referred to it (Keast 1958) under the heading of ‘A. modestus. 

The opportunity of returning to the locality did not come again until July, 1967, 
when in company with Mr William Adams, Favaloro made an attempt to visit the 
area known as 'the island' bounded on the east by the Caryapundy Swamp, on the 
west by the Jerrira Swamp and on the south by the Bulloo River Overflow. How- 
ever the Bulloo was in flood and local rains had aggravated the position, thus 
making it impossible to cross the western channels by car. As Mr Adams had a 
thorough knowledge of the intricate and complex system of sandridges and channels 
to the SW. of the Lake, it was possible to reach similar habitats within a 25 mile 
radius of the Teurika homestead. 

About 9.30 on the morning of 7th July, 1967. Favaloro and Adams were 
examining an isolated section of Cane Grass in which clumps of Lignum were 
growing, when Favaloro saw five greyish birds about the size of House Sparrows 
(Passer domesticus) perched on the topmost canes of the Lignum. No difficulty 
was experienced in approaching close enough to identify the birds as being members 
of the genus Amytornis, and even without the aid of binoculars, it was apparent 
that the colour and the pattern of the birds” markings were distinctive and different 
from any other known species of this genus. 

After being observed for some time, the birds descended into the interior of the 
Lignum bush where they kept up a prolonged twittering, the notes being soft double 
syllabled and high pitched. The birds were difficult to flush, but when this was done, 
they flew rapidly with their tails trailing horizontally in a, manner resembling mem- 
bers of the Malurus group. Although observed on many occasions running and 
bouncing along in typical Amytornis fashion, they more frequently flew from bush 
to bush and from one Cane Grass tussock to another. The bird's preference for 
flight has probably been developed as the result of the habitat in which it lives. 

In the habitat of A. striatus, Porcupine Grass clumps grow so closely together 
that it is both safe and easy for this species to pass quickly on the ground from one 
tussock to another. The Grey Grass Wren, on the other hand, has by comparison 
considerable distances to travel between patches of vegetation for food and shelter. 
When flushed, individuals of this species fly quickly from cover to cover at a height 
of approximately one foot from the ground, but when making a voluntary journey 
they usually launch themselves into the air from a vantage point at a height of two 
or three feet, and fly swiftly in a direct line to the base of their objective where they 
quickly take refuge in the undergrowth or seek the protection of the Cane Grass. 

Although the breeding season was at its height, there was no indication of any 
nuptial song similar to that of the Striated Grass-Wren. Whenever the Grey Grass 
Wrens were located, their double notes could be heard as they twittered and called 
to each other from the interior of the dense Lignum thickets. Here again, the 
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contrast between the two species is noteworthy. Noise or movement not only causes 
A. striatus to take cover but also results in the bird remaining quiet and out of 
sight for a long period. On one occasion early in the morning while two birds were 
observed sunning themselves on top of a Lignum bush, they were joined by a third. 
АП three were calling intermittently as the latest arrival approached and eventually 
took up a position close to the bird near the end of the branch. After a short 
interval, but without further ceremony or display, mating took place. The female 
remained to preen herself as the male returned to the centre of the Lignum. An 
extensive and methodical search was then made for the nest. The first one discovered 
contained two eggs slightly incubated. It was found in Lignum at a height of 18 in. 
from the ground in an exposed position, and was not hidden or protected in any 
way. Three other nests found in Lignum were all in similar situations, varying from 
12 in. to 2 ft 6 in. from ground level, and built on the N. or NE. side of the clump. 
With one exception, all were facing towards the outside of the bush. The exception 
was a small poorly constructed nest with its entrance facing the centre of the 
Lignum. The acute angle of its hood so concealed the entrance that it would have 
been difficult to see in any event. This nest contained two very heavily incubated 
eggs. 

The most favoured nesting sites were in the Cane Grass tussocks, but the 
majority of these nests were either old or just being built. Some were as easy to find 
as others were difficult. Debris left behind in the Cane Grass by the rise and fall of 
flood waters made the task harder and every clump had to be carefully examined. 
Three nests found in Cane Grass had been built on the remnants of previous nests. 
It was noted .too that those built in Cane Grass tussocks were invariably upright, 
whereas nests built in Lignum tended to deviate from the perpendicular, and were 
more flimsy in structure, particularly the hood which was so frail that it was impos- 
sible to remove the nests or move the Lignum itself without causing considerable 
damage. Nests with flimsy hoods and enlarged openings lost the half-domed appear- 
ance characteristic of the more typical examples. 


Conclusion 


The fact that an Amytornis so different from every other known form of the 
genus should remain undiscovered for so long raises two important questions. 
Firstly, what is the extent of its distribution generally, and secondly, what is the 
numerical strength of the new species? 

The present observations revealed four colonies scattered over a distance of 25 
miles from Teurika to a point approximately five miles over the Queensland border. 
The number of individual birds seen totalled 45, giving an average of five or six 
pairs per colony in each instance. 

The plumage of juveniles has still to be recorded and there is not sufficient 
information available to establish with certainty whether the small differences 
between the male and female as described in this paper are constant. It is indeed 
possible that there are no substantial plumage differences between adult males and 
females. The extent of the breeding season also calls for investigation. The question 
arises as to whether this is influenced by seasonal conditions associated with the 
arid nature of the country on the one hand, or by the more regular flow of water 
from the Bulloo River on the other. If by the former, then the breeding season 
would be irregular as it is with most of the resident inhabitants of and migrants to 
the adjacent stony rises and plains, but if by the latter, then the Grey Grass-Wren 
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may be expected to nest more regularly during the months of July, August and 
perhaps September each year, except during periods of extreme drought. 


TAXONOMIC RELATIONSHIP: Morphologically Amytornis barbatus clearly be- 
longs to the striatus group on the basis of its bold and complicated plumage pattern. 
One might therefore expect it to possess a song approaching or surpassing that of 
4. striatus. No such song however has yet been recorded. Its bill, reflecting its 
chiefly seed-eating habit (see stomach contents), is more robust than that of 
striatus. In these features therefore it is more akin to Ше textilis group. But to go 
beyond this comment on present information would be no more than speculation. 
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Explanation of Plates 
PLATE 1 | 
Approximately $ natural size 
Fig. 1-3—Amytornis. Ventral view: (1) A. barbatus (holotype); (2) A. t. purnelli; ЗАР S. 
striatus. 
PLATE 2 . 
Approximately % natural size 
Fig. 1-6—Amytornis. Lateral view: (1) А. barbatus (holotype); (2) A. t. purnelli; (3) A. s. 
striatus. Dorsal view: (4) A. barbatus (holotype); (5) A. t. purnelli; (6) A. s. 
striatus. 
PLATE 3 
Nest of А. barbatus (with cotton-wool inserted) in Cane Grass clump. Inset shows entire 
clump, approximately four feet high, the arrow indicating position of nest. 
PLATE 4 


Fig. 1-4—Habitat: (1) General view; (2) Cane Grass clump containing a nest; (3) Lignum 
containing a nest; (4) Nest in Lignum disclosed. 
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THE AUSTRALIAN WEEVIL GENUS NYELLA! 
(Coleoptera: Curculionidae: Baridinae) 


By Етмоор С. ZIMMERMAN 
Bishop Museum, Honolulu, Hawaii 


Since Charles Oke described Nyella in 1931, it has remained an enigma. Oke 
placed it originally under the heading 'Incertae Sedis', and said that "The position 
of this genus is doubtful, but the table of Le Conte and Horn, in the Classification 
of the Coleoptera of North America, indicates a grouping with the Trypetini'. In 
1934, Oke reported upon a more detailed examination of the weevil, and he then 
transferred it to the Cryptorhynchinae. Nyella is listed in the Trypetini of the 
Cossoninae in Coleopterorum Catalogus, pars 149: 108, 1936. Nyella does not 
belong to the Trypetini or to the Cryptorhynchinae. Oke either misinterpreted the 
characters of Nyella or he misread the Le Conte and Horn key, because in that key 
one is led straight to the Baridinae where Nyella belongs. It is unfortunate that Oke 
did not submit a specimen to a specialist on the Curculionidae who could have 
assisted him in assigning the weevil to its correct subfamily. I have been interested 
in ascertaining the taxonomic position of Nyella for a long time, because I have 
been working on the genera of the Indo-Pacific Baridinae. I had tentatively con- 
cluded from a study of Oke's illustrations that Nyella belongs to the Baridinae, bút 
I was unable to confirm that opinion until I was able to study a specimen. Oke's 
description is inadequate and it is in part erroneous. 

It was thought that only a type pair of the weevil, mounted on a single card, was 
in the National Museum of Victoria at Melbourne and not available for loan. 
Recently, however, Mr A. Neboiss, Curator of Insects of that institution, searched 
through Oke's collection and found the unlabelled, partly dismembered third speci- 
men that Oke mentioned in his 1934 report, and the specimen has been loaned to 
me for study. I am now able to present the results of my examination as follows: 


Subfamily BARIDINAE 
Genus Nyella Oke 


Nyella Oke, Proc. Roy. Soc. Victoria 43: 200, fig. 6g, h, i, 1931. Same journal 46: 262, 1934, 
expanded description. 


Nyella bears some resemblance to such genera of squamose Baridinae as Lopho- 
baris Marshall. It may be characterized as follows (from the single damaged male 
I have seen): 


Body and legs densely squamose. Head and rostrum with dorsal contour slightly 
discontinuous (but appearing more abruptly discontinuous on type because of erect 
squamae on base of rostrum and interocular area and prostrate squamae on head); 
ventral margins of eyes extending a little ventrad of ventral origin of rostrum. 
Rostrum (described from a male) comparatively stout, gently arcuate, its length 
(measured along the ventral chord from apex of mandibles to base) less than 


1 This is number 17 of a series of publications resulting from studies made possible by 
National Science Foundation Grant G-18933. 
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three-fourths as long as pronotum; basal interocular distance, as seen in direct 
frontal view, much greater than breadth of an eye; broader distad of antennal 
insertions; mandibles strongly bidentate and normally decussate; scrobes with their 
apices visible in dorsal view, thence passing from dorsal view caudad beneath sides 
of rostrum, the caudal ends of their dorsal margins directed to about the ventral 
one-third of the eyes and their apices widely separated on underside of rostrum. 
Antennae (in male) inserted very near middle of rostrum (as measured along 
ventral margin); scape subequal in length to the seven funicular segments com- 
bined, its apex reaching base of rostrum and almost touching eye; funicle with first 
segment (measured along its greatest length) as long as segments two, three and 
four combined; club ovoid, about as long as funicular segments three to seven 
combined, its first segment moderately setose. Prothorax with feeble postocular 
lobes; pronotum strongly transverse (about 4:0 : 6:5 on tvpe-species), broadest at 
base, basal margin strongly sinuous. Scutellum unusual, small, deeply immersed 
and mostly hidden. Elytra broad, broadest near posterior parts of the prominent 
humeri; basal margin strongly sinuous and with the scutellar emargination deep; 
striae one, seven and eight not reaching base, stria 10 distinct above most of 
metepisternum and caudad but not above ventrites one and two. Legs with troch- 
anters lacking, long, slender, differentiated sensory setae; femora moderate, the 
posterior pair not reaching elytral apex, denticulate beneath at about middle and 
moderately impressed from the largest tooth to apex for reception of basal parts of 
tibiae; tibial uncus well developed, mucro small (metatibiae wanting from specimen 
studied); tarsi with segment one (excluding basal bulbose part) subtriangular, 
longer than two which is transverse, segment three much broader than two and 
deeply bilobed, the claw segment extending beyond apex of two and its claws strong 
and moderately divergent. Prosternum with anterior margin deeply emarginate; 
subapical constriction strongly marked; broadly, shallowly, medially canaliculate 
with vestiges of side walls to the canal cephalad of coxae; area cephalad of coxae 
shorter than length of a coxa and about twice as long as area caudad of coxa; 
procoxal separation subequal to transverse diameter of a procoxa; the postster- 
nellum widens strongly to behind procoxae and there it has raised lateral margins 
and is about twice as broad as the narrowest intercoxal distance (but it does not 
extend caudad of prothoracic margin), it abuts the intercoxal process of meta- 
sternum and its longitudinal contour is discontinuous with that of metasternum. 
Mesosternum normally concealed from view excepting a small tubercle-like lobe 
of the mesosternellum at each side of the anterior margin of metasternum adjacent 
to mesocoxae; mesosternellum completely vertical and the suture between it and 
metasternum normally entirely concealed, except at lateral lobes, except when 
prothorax is disengaged, and then the suture can be distinguished on the vertical 
wall combining the mesosternellum and anterior margin of the metasternum; meso- 
coxae widely separated, distance between them about twice the breadth of a coxa 
and twice as widely separated as procoxae; mesopleura broad, suture between them 
vestigial. Metasternum transverse, median length subequal to that of ventrite one; 
cephalic margin straight; metacoxal separation subequal to length of mesocoxa; 
metepisternum broad. Abdomen broad; intercoxal process of ventrite one gently 
arcuate; suture between ventrites one and two obsolete in middle; ventrite one a 
little longer than ventrites two and three combined along median line; ventrite two 
longer than three plus four which combined are somewhat longer than five (the 
male has a distinct median process on caudal margin of five); pygidium concealed 
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from view from directly above but its apical part vertical, strongly transverse and 
distinctly exposed to view from behind or below. 


ТУРЕ SPECIES: Nyella tuberculata Oke, by monotypy and original designation 
(РІ. 5 and Fig. 1-4). 


bc 


Fic. 1-4—Details of a male Nyella tuberculata Oke: 1, dorsal view of aedeagus and 

associated structures; 2, ventral view of base of aedeagus to show attachment of 

apodemes; 3, lateral view of aedeagus; 4, ninth sternite (‘urosternite’, ‘spiculum 
gastrale’). Ali drawings to the same scale. 

Our ignorance of the Australian and Indo-Pacific Baridinae is so great that it is 
of little use to attempt to discuss at this time the relationships and place of Nyella 
in the Australian fauna. It is probable that several hundred Australian Baridinae 
exist, but evidently less than 75 species have been described in about 10 genera. 
More than one-half of the described Australian Baridinae have been placed in 
‘Baris’ where perhaps few of them belong. Most of the species were described by 
Lea, and the entire Australian barid fauna is in great need of revision. 

Nyella tuberculata is an unusual barid, and one might not recognize it as a 
barid at first sight in dorsal view. The densely squamose, fasciculate dorsum and its 
broad form recall some of the species of Oroclesis in the Cryptorhynchinae or 
perhaps some Erirhininae such as Storeus. The nature of the scutellum and meso- 
sternum are noteworthy features. Oke described the dorsum as tuberculate, but it is 
really fasciculate with low swellings beneath the large fascicles on elytral intervals 
three, five and seven. The fascicles contain elongate, erect yellow and black 
squamae, and not only black squamae as originally described. The crown of the 
head is densely clothed with prostrate, ovate, stramineus squamae that are more 
elongate distad, and the interocular area and base of the rostrum have erect, 
elongate-ovate squamae. The rostrum otherwise is without squamae. The dorsum of 
the rostrum in the male behind the antennae is comparatively coarsely punctate 
with the punctures tending to be longitudinally subconfluent, but there are no 
carinae. The pronotum is strongly transverse with the breadth: length proportion as 
65 : 40; most of the elongate-ovate squamae are prostrate and stramineus to golden 
yellow, laterad they are more imbricated, and there is a large, conspicuous, sub- 
median fascicle of erect squamae, a suberect cluster of squamae on either side of the 
apex and another near the middle of each side margin of the pronotum. The place- 
ment of most of the fascicles on elytral intervals three, five and seven can be seen on 
the photographs, but there is a small cluster of erect squamae basad of the large 
fascicle on each third interval that is largely obscured in the photographs. The 
elytral intervals have the derm coarsely reticulate, do not bear setae, and, excepting 
for the erect squamae in the clusters and fascicles, most of the squamae are elongate- 
ovate, imbricated so as to conceal most of the derm and stramineus to golden 
yellow. The strial punctures are small, and each bears a narrow, prostrate, sub- 
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squamiform seta. The ventral surfaces are mostly less densely squamose than the 
dorsum, but the squamae are dense at the sides of the first four abdominal seg- 
ments. The median and submedian areas have more setiform vestiture. In the 
original description the profemora are described as ‘distinctly emarginate below”. 
This is erroneous, and the projection of the ventral denticles evidently was misinter- 
preted as an emargination. The single male I have examined measures 3:5 mm in 
length, excluding the head, and it is 2:4 mm in breadth across the elytral humeri. 

The type locality is Mitchell Gorge, Victoria, and the host plant is Rapanea 
variablis (mutton-wood ). 


Explanation of Plate 


PLATE 5 


Dorsal, ventral and lateral views of a male Nyella tuberculata Oke, head removed (Photographs 
by David Kissinger). 
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NEW PLATYPODID FROM AUSTRALIA 
Contribution 148 to the morphology and taxonomy of the Scolytoidea 


Ву KARL E. SCHEDL 


Lienz, Tyrol, Austria 


Mr A. N. Burns, when Curator of Insects at the National Museum of Victoria, 
sent to me three specimens of a new Platypodid from New South Wales. Three 
further specimens from Victoria were supplied later. The species is rather difficult 
to place in one of the known groups or within the genus Platypus Herbst but will, 
те Be represent the type of a new division. This question will be dealt with 
elsewhere. 


Platypus incompertus n.sp. 
l. 6) 


a specimens most probably are males. Reddish brown, 6:5 mm long, 1:5 mm 
wide. 

Front flat, with a shallow depression in the upper half, very densely covered 
with coarse punctures, the narrow interspaces minutely punctulate, pubescence 
sparse, almost absent in the anterior half, rather long towards the vertex. 

Pronotum longer than wide (ratio 1:23 : 1 or 12:5 : 10:2 lines on my micro- 
meter) covered with shallow punctures of varying size and density, surface of inter- 
spaces with silky shine, minutely punctulate; the median sulcus very long, extending 
a little beyond the centre, in the median third of the pronotum surrounded by ап 
elongate heart-shaped patch of fine, very densely placed and uniform sized punc- 
tures, pubescence sparse but rather long; femoral emarginations long and moder- 
ately deep. 

Elytra slightly wider (1:11 : 1 or 11:3 : 10:2 on micrometer) and 2:4 times 
longer than pronotum, the sides subparallel on the basal three fifths, thence slightly 
and obliquely narrowed, the apex transverse up to the fifth interstice, declivity 
commencing at the posterior quarter, obliquely convex; disc striate-punctate, the 
striae rather narrow and well defined, the strial punctures small and densely placed; 
the interstices flat, moderately wide, minutely punctulate, with silky shine and a 
row of additional small and sparsely placed punctures along the middle; the base 
of the third interstice slightly widened, somewhat elevated and transversely rugose; 
declivity with the striae distinctly more impressed, the interstices more convex, each 
of them with a rather regular row of densely placed pointed tubercles, those of the 
first interstices distinctly smaller than the following ones, a set of similar but larger 
serrations along the lateral margins up to the postero-lateral angles, the posterior 
quarter of the declivity somewhat flattened, and steeper, the tubercles of the inter- 
stices noticeably reduced. 


TYPE MATERIAL: Holotype d in the National Museum of Victoria (T 134) 
Eden, N.S.W. 23 Oct. 1953. Г. H. Bryant ex Eucalyptus siberiana Ireland Timms 
Ltd. 

Five paratypes d d: 1 paratype Eden, N.S.W. (data as for holotype) K. E. 
Schedl Collection; 2 paratypes Woodhouse Creek, North of Omeo, Vict. Nov. 1964 
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ex Eucalyptus delegatensis in Nat. Mus. Vict. Collection (T 3731; T 3732); 2 
paratypes nr. Omeo, Vict, Nov. 1965. One in K. E. Schedl and one in Nat. Mus. 


Vict. Collections (Т 3733). 
DisTRIBUTION: SE. New South Wales and Eastern Victoria. 


Explanation of Plate 
PLATE 6 
Platypus incompertus n.sp., holotype male. Left: dorsal view. Right: lateral view. 
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LARVA AND PUPA OF CUPES VARIANS Lea, 
and some observations on its biology 
(Coleoptera; Cupedidae) 


By ARTURS NEBOISS 
Curator of Insects 


Ever since the European house borer, Hylotrupes bajulus L., was discovered in 
pre-cut houses imported into Australia between 1948 and about 1952, the Victorian 
Government has co-operated with the Commonwealth Quarantine authorities in an 
active campaign to discover and eradicate this pest. In the course of surveys made 
to detect Hylotrupes in imported houses, some damage caused by other insects was 
discovered and, where necessary, appropriate treatment recommended and applied. 

Amongst the more interesting insects discovered in these surveys was Cupes 
varians Lea. The insect was discovered in partially decayed spruce (Picea abies) 
used as a plinth to a weatherboard house at Puckapunyal, near Seymour in Central 
Victoria. The damaged timber was submitted to the Division of Forest Products, 
CSIRO, in the mistaken belief that the damage might be due to Hylotrupes. Officers 
of the Division recognized that this was not so, and referred the damaged timber, 
and the insects to the author for examination. 

Detailed study of the infested wood showed that the insect damage was confined 
to those portions of the board which had rotted through ground contact, indicating 
that the insect requires decayed wood and, probably, a relatively high moisture 
content in the wood it attacks. The larval galleries were typical of those of the 
‘longicorn’ group of wood borers, in that they were oval in cross-section and 
followed along the grain of the wood, usually avoiding the harder autumn wood. 
The galleries were tightly packed with abundant frass in which distinct pellets were 
occasionally visible. 

In addition to larval galleries, the attacked wood contained three or four pupal 
chambers, (Pl. 7, fig. 1), which are enlarged sections of the larval galleries, but 
isolated from them by a plug of tightly packed frass. These chambers were of a 
flattened, elongate oval shape, measuring about 4 mm by 7 mm wide with an 
average length of about 22 mm. 

The damaged wood yielded two full-grown larvae, two pupae and one adult, 
freshly emerged from its pupal case (Pl. 7, fig. 2). 

DESCRIPTION: Mature larva—length 20:5 mm; width (thoracic segments) 2:8 
mm; form elongate, somewhat cylindrical with distinct lateral ridge; sixth, seventh 
and eighth abdominal segments shorter and slightly wider than the preceding ones; 
the entire body covered with fine, sparse pubescence. 

Head wider than long, rounded laterally, median suture distinct. Most of the 
mouth parts ferruginous, distinctly darker than frons and epicranium; distal half of 
the clypeus as well as the four segmented antennae pale yellowish. Labrum 3:5-4 
times wider than long, densely covered with fine short pubescence; anterior margin 
concave. Mandibles with cutting edge forming three distinct teeth, the lower one 
recessed; molar structure slightly narrower than the mandible itself (Fig. 8). 
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6, mandible— ventral view; 7, mandible—outer surfac 


9, pupa—dorsal view; 10, pupa 
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—ventral view; 11, lar 
segment. 


labium; 4, front leg; 5, claw; 
e; 8, mandible—inner surface; 
va—apex of the 9th abdominal 
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Maxilla rather short and broad; lacinia and galea separate and of the same length 
as the maxillary palp. Lacinia covered with short, strong bristles along the inner 
margin and forms a complete elongate ring; galea with similar type bristles located 
at distal end. Maxillary palpi four segmented. Labium strongly chitinized with deep 
V-shaped incision at distal end (Fig. 3); mentum and ligula fused; labial palpi two 
segmented. 

Thoracic segments similar in size, legs short, claws fused (Fig. 4 and 5). Ventral 
surface of the first thoracic segment with chitinous spiny plate between the legs. A 
few short, stout chitinous spines on the inner surface on all coxae; femurs, tibiae 
and tarsi with a few fine, long hairs. 

The first three abdominal segments approximately as long as wide; fourth and 
fifth slightly longer than wide; sixth to eighth distinctly shorter than wide; ninth, 
conical, terminates with strongly chitinized short cylindrical projection which has a 
concave depression at the distal end and a number of irregular chitinous spines at its 
base (Fig. 11). 

Pupa (Fig. 9 and 10) length 13-13:5 mm width; (widest abdominal segment) 
3-4 mm. On pupation the larval skin splits dorsally and is pushed posteriorly where 
it stays with the pupa. 

Head bent down under the thorax, and could not be seen from above. Eyes 
prominent, dark; antennae outwards and towards the ventral side of the thorax 
where they are placed longitudinally and parallel to the tarsal segments of the legs 
and reach third or fourth abdominal segment, about as far as the third pair of legs. 
Elytra and wings extending as far as fourth abdominal segment; sculpturing of the 
elytral pattern visible. Pronotum with prominent anterior angles, median line 
slightly depressed. Meso- and metathorax with elevated tubercles at the centre of 
the posterior margin. Abdominal tergites with a distinct median keel, which is more 
pronounced apically; occasionally on each segment near the highest point at the 
posterior margin there is a short chitinous spine. 


LOCALITY: Seymour (Puckapunyal Army Camp), Victoria, 15 Oct. 1963. 
(House erected 1951). Specimens in the National Museum of Victoria collection. 

A pupa of another species—Cupes eumana Neboiss was found by К. M. Moore 
at Lisarow, N.S.W. on 25th September, 1956, and the adult emerged 30th Septem- 
ber, 1956. Pupa has been taken from 'rotted scrubwood' but no further biological 
data of this specimen are available. 
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Explanation of Plate 
PLATE 7 


Fig. 1—Newly hatched adult in pupal chamber. 

Fig. 2—Pupal chamber with specimen removed. 

Fig. 3—Larval galleries showing tightly packed frass and pellets. 
Fig. 4—Pupal chamber. 
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THE TYPE OF OMMA MASTERSI Macleay 
(Coleoptera; Cupedidae) 


By ARTURS NEBOISS 
Curator of Insects 


In a previous paper (Neboiss 1960) it was noted that the type specimen of 
Omma mastersi Macleay could not be found in the collection of the Australian 
Museum, Sydney, and that the type label had been wrongly placed on a much 
larger specimen of the Cupedidae, Отта stanleyi Newman. Since publication of 
the above mentioned paper, it has come to the author's notice that the type specimen 
of Omma mastersi had been illegally removed from the Australian Museum's 
collection and, after some years, had been returned to its rightful owner. The 
author has examined this specimen and found that it fully agrees with the original 
description published by Macleay. In the author's opinion, this specimen is the 
type specimen of Omma mastersi Macleay. 


References 
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AUSTRALITES FROM PRINCETOWN, VICTORIA 
By GEORGE BAKER 


Abstract 


Seven australites recently discovered along a new road N. of Princetown township on the 
S. coast of Western Victoria serve to extend the area of distribution of tektites in the Moon- 
light Head-Port Campbell-Peterborough concentration centres of the Australian strewnfield. 

, The state of preservation of the specimens is such that they still reveal some of the features 
arising from the effects of the secondary process of aerodynamic heating and ablation generated 
during hypersonic transit through the earth's atmosphere. Tertiary processes such as natural 
solution etching in soils and terrestrial exfoliation that have occurred during the few thousand 
years the specimens have lain on the earth's surface have somewhat modified the original 
primary (extraterrestrial) and the secondary (aerodynamic) surfaces. 


Introduction 


Seven australites from a new branch road six miles N. of Princetown (Fig. 1) 
on the S. coast of Western Victoria were collected by Mr Eric Franks of Coburg 
Victoria, in January 1965. They reveal a state of preservation comparable with 
that of (a) many of the australites collected in larger numbers (over 2100) during 
the past 30 years in the Port Campbell district (Baker 1937, 1955) a few miles to 
the west, and (b) the australites (approximately 20) found in the Moonlight Head 
-Rivernook area nine miles to the SE. (Baker 1950). They have not been as 
severely weathered as the several hundred specimens found in the Stanhope's Bay- 
Childers Cove district (Baker 1956) 26 miles W. of Princetown, where abrasion 
as well as solution-etching has been effective. The specimens were donated to the 
National Museum of Victoria (Nos. E3958 to E3964) by Mr Franks in January 
1965, and were submitted for examination and description per courtesy of the 
Assistant Director Mr E. D. Gill. 

The discovery of these australites followed the opening up for closer settlement 
of the bush country N. and NW. of Princetown, where new access roads were 
constructed. The specimens were found on areas of grey sandy loam freed from 
vegetation by bulldozing on the new access roads. Some of the blocks of weathered 
rock exposed by these operations are Paleocene sedimentary types (sandstones to 
fine conglomerates). The area 15 32 to 4 miles E. of the E. limit of the Port Camp- 
bell concentration centre. Princetown township is 10-12 miles ESE. of Port Camp- 
bell township. 

The only two other australites have been found in the area around Princetown, 
(1) a worn core portion of button from which the flange has been completely lost 
by erosion. It was located on a hardened soil surface exposed by sand-winnowing in 
the Recent sand dunes, approximately three-quarters of a mile E. of the mouth of 
the Gellibrand River and half a mile inland from the coast (Fig. 1). The site is 
about 8 miles S. of that of the australites collected by Mr Franks, and the specimen 
is also in the collection of the National Museum of Victoria (donated Mr T. Scott 
2/1/63 reg. no. 2797), (2) a better preserved lens-shaped australite of specific 
gravity 2:463 from one mile NW. of Princetown township found on the side of the 
Great Ocean Road by a local resident and presented to the National Museum (reg. 
no. 2786) by Mr W. A. J. Saunders 12/12/62. 


23 


POINTS 
RONALD - 


SITES OF 
68 austaacite 


SRIVERNOOK'-- 


i MEAN ос 
DISCOVERIES \ x f 
\ 


MARGARET - 
o Дек 


SCALE OF MILES 


Fig. 1—Sketch map of Princetown area where australites were discovered (based on 1 : 31,680 
Standard Series State Aerial Survey, Victoria. 933A— Princetown.) 
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The seven australites from the site six miles N. of Princetown township have 
been attacked by natural etchants (cf. Baker 1963a, pp. 4-6), some rather more 
extensively than others. A few have been subjected to processes of exfoliation (cf. 
Baker 1963b), more particularly the specimens listed in Table 1 as numbers 3, 7 
(see Pl. 1, fig. J-L, S-U), evidently as a consequence of the effects of diurnal 
temperature changes accompanied by the effects of such processes as (a) differential 
expansion and contraction and (b) terrestrial solution etching along certain (often 
random) directions in the glass. None of the specimens, however, reveals signs of 
wear by abrasion, and in as much as certain aerodynamically produced features 
(Baker 1958) are still relatively well-preserved, no allowance can be made for a 
previous period of abrasion followed by subsequent terrestrial etching. Hence 
natural attrition by rolling during a period of transportation or by sand blasting 
during wind erosion can be eliminated from their history. 

Even though there are only seven specimens in the collection made by Mr 
Franks, they nevertheless represent approximately 6045 of the usual australite 
shapes found in other centres of greater numbers. 


Dimensions, Weights and Specific Gravity Values 


The dimensions, weights and specific gravity values of the seven specimens are 
listed in Table 1. These values do not apply to complete specimens, as can be 
judged from inspection of Pl. 1, hence the values for some of the dimensions and 
for all of the weights are lower than their original dimensions and weights at the 
time of earth landing. Fig. D-F on Pl. 1 represent the specimen nearest to a com- 
plete form. The shape types represented and the medium to small sizes are char- 
acteristic of the general run of specimens from the Moonlight Head-Port Campbell- 
Peterborough region. 

The total weight of the seven specimens is 24:827 gms. For a range in weight 
of 0:658 gms to 13:272 gms shown in Table 1, the arithmetic average weight is 
3:547 gms. 

The specific gravity range is from 2:372 for the partially exfoliated flanged 
button to 2:467 for the round core, using deionized water at a temperature of 
21:2?C. This range gives an average specific gravity value of 2:411, the same as 
that for 15 determinations of australites found nine miles SE. in the Moonlight 
Head district (Baker 1950, p. 35), and a little greater than the average (2:409) 
for 366 specimens from the Nirranda district to the W. (Baker 1956, p. 85). The 
average is higher than that for 555 specimens (2:397) from the Port Campbell 
region (Baker and Forster 1943) a few miles W. Ше differences between these 
average specific gravity values, and also the range in individual values, are within 
the compass of the figures obtained for over 1000 determinations (Baker 1956, 
Table VI, p. 90) from the spread of australites along the S. coast of Western 
Victoria. This covers a coastal strip from Moonlight Head at the E. end of the 
known area of distribution (Baker 1956, fig. 1) through Port Campbell, Peter- 
borough, Flaxman's Hill and Stanhope's Bay, to Childers Cove nearly 40 miles W. 

Usually flange fragments have a somewhat lower specific gravity than the core 
portions of australites, as seen from a large number of determinations for cores 
and flange fragments found separately and not known to have come from any one 
particular specimen in its more complete state (Baker and Forster 1943, p. 384, 
Baker 1944, p. 17). The same applies to a few specimens for which the specific 
gravity of the flange and core from the same specimen have been separately deter- 
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mined (Baker and Forster 1943, p. 401). Less commonly, the specific gravity value 
of a flange can be greater than that of a core from which it was detached (Baker 
1956, р. 85). Furthermore, as seen from Table 1, there is no significant difference 
in the specific gravity values for flange and core respectively of one and the same 
specimen for two of the examples listed (nos. 1, 4, Table 1). The same has been 


noted for a flanged australite button fragment from Nirranda, Western Victori 
(Baker 1956, p. 86). 7 , Western Victoria 


Such departures as these are not in accord with the earlier concept that flanges 
have lower specific gravity values than cores because of the loss of some of the 
heavier, more volatile constituents during aerodynamic ablation and the accompany- 
ing process of circumferential flange construction (cf. Baker 1956, p. 154). 
Evidently a process of differential volatilization during the phase of aerodynamic 
heating is not always responsible for producing flange glass of different specific 
gravity to that of the non-secondarily heated, primary core glass. 


Descriptions of Specimens 


In the following descriptions, the term “anterior surface” refers to the surface 
that was directed forward down the flight path during hypersonic entry, and the 
term “posterior surface” refers to the back surface that remained facing back along 
ore path during high speed atmospheric transit (cf. Baker 1958, fig. 3, p. 

No. I (Table 1, Pl. 1, fig. G, H, I) is a small australite button with an attached 
flange remnant. The posterior surface of the core portion shows a rather vaguely 
defined flow swirl structure covering the greater part of the surface, and a few 
small, shallow pits up to 0:5 mm in diameter on the remainder of the surface. A 
little under one half of the flange remains on the specimen, and its posterior surface 
lies in an almost horizontal plane (cf. Baker 1944, fig. 2t) relative to the flight 
position (Pl. 1, fig. H), іе. approximately normal to the flight direction. The 
posterior surface of the flange is slightly concave down the flight path, and minor 
amounts of terrestrial solution etching have brought out a series of concentric flow 
lines paralleling the inner and outer edges of the circumferential flange. The flange 
is relatively broad (4:7 mm wide as measured across the posterior surface) com- 
pared with the diameter (nearly 8 mm) of the posterior surface of the core exposed 
between the inner edges of the flange. The broken ends of the flange (see Pl. 1, fig. 
H) have been naturally etched to reveal the toroidal character and planar spiral 
arrangement of the internal schlieren (cf. Baker 1944, PI. 1-3). 


On the anterior surface, the first flow ridge (i.e. the ridge nearest the stagnation 
point in the front polar regions) is concentric in the ring-wave pattern and slightly 
oval in outline, measuring 7:5 mm by 8:5 mm across. Outwards from the first flow 
ridge, the second and third ridges are incomplete in continuity in the sense that 
they overstep one another in a radial direction (see top of photograph, Pl. 1, fig. 1), 
and hence they tend to be incipiently spiral in character. A shallow lunate depres- 
sion 2 mm across which is slightly deeper towards the stagnation point side, occurs 
within the confines of the first flow ridge on the anterior surface, and is barely 
discernible in the right-central portion of the photograph (Pl. 1, fig. 1). It is 
situated half way between the front pole of the specimen and the first flow ridge, 
and is comparable with the dimple occurring in a similar position on a complete, 
oval-shaped, flanged australite from the Port Campbell district (Baker 1960, Fig. 
1 B, C, p. 50, Pl. IX B). This is interpreted as a remnant of a small internal bubble 


C 
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that became exposed and modified in shape by the progressive ablation and thin- 
film-melting of front surface tektite glass during the aerodynamic heating phase. 

Several fine, radial flow lines trend across the anterior surface from near the 
stagnation point region to the equatorial regions of the specimen, being most 
pronounced where crossing the surfaces of the flow troughs in the ring-wave pattern 
(some of these flow lines are just detectible in Pl. 1, fig. 1). Their presence does 
not break the overall continuity of trend of the relatively sharp-crested flow ridges. 
Minute shallow pits averaging just under 0:25 mm across on the anterior surface, 
and situated more commonly in the area between the stagnation point and the first 
flow ridge, are a result of terrestrial solution etching. 

No. 2 (Table 1, Pl. 1, fig. A, B, C) is an australite button with a small remnant 
of the flange still attached to the core portion. The posterior surface of the core 
reveals a relatively regular scatter of shallow pits that are evidently largely due to 
the effects of natural solution etching. These pits vary in diameter from approxi- 
mately 0:25 mm to 1:0 mm. Few occur as isolated pits with regular, sharply 
defined edges. Most lie in close proximity to each other and are more irregular in 
outline and separated by slightly lower wall edges along their contacts. The posterior 
surface of the core shows no evidence of flow lines nor flow swirl structures as in 
specimen 1. About one-eighth of the circumferential flange remains attached to the 
central core portion (Pl. 1, fig. A). It shows the characteristic fracture pattern 
developed when a flange is detached in segments from the core by weathering 
agents. Fine concentric flow lines are discernible on its posterior surface by means 
of a X10 hand lens. 

The contrasting anterior surface is virtually free from pits. It reveals a generally 
smoother surface surmounted by sharply defined elevations forming flow ridges, 
with the intervening flow troughs 1:5 mm to 2 mm wide. The first flow ridge 
outwards from the stagnation region is concentric, slightly oval in outline, and 
measures 8 mm by 9 mm across. The second flow ridge measures 12 mm by 
12:5 mm, and its trend on the curved anterior surface is clockwise spiral (Pl. 1, 
fig. C). The ridges and troughs constitute the ring-wave patterns of aerodynamic 
origin which are so well displayed on the better preserved specimens. Finely sculp- 
tured flow lines pass radially outwards from the front polar regions, cross the 
surfaces of the flow troughs (Pl. 1, fig. C), and terminate at the broken edges of the 
specimen in the equatorial regions. Compared with specimen 1, the flange is 
narrower (4 mm wide) relative to the diameter of the core surface (12 mm) 
exposed within the inner edges of the (reconstructed) circumferential flange. 

No. 3 (Table 1, Pl. 1, fig. J. K, L). This is a partially exfoliated flanged button 
that was evidently originally round in plan aspect but is now oval in outline (Pl. 1, 
fig. J, L) due to approximately equivalent amounts of spallation of the glass from 
two diametrically opposed sides of the specimen. The posterior surface reveals a 
number of etch pits in places, but elsewhere, such as on lower levels arising from 
removal of thin flakes by exfoliation, subsequent terrestrial solution etching has 
accentuated the complex pattern of internal schlieren in the sub-surface regions of 
the glass. The etch pits average 0:3 mm to 0:4 mm in diameter. 

Approximately one-fifth to one-quarter of the circumferential flange remains 
attached to the core of the australite as two separate portions on diametrically 
opposed parts of the circumference of the specimen (Pl. 1, fig. J, K). Natural 
etching of the broken surfaces of the flange, as viewed in side aspect (Pl. 1, fig. K) 
has accentuated the remarkably well-developed toroidal character of the inrolled 
schlieren in the glass constituting this secondary, aerodynamically produced struct- 
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ural feature. In the chin regions (cf. Baker 1944, p. 8) of the flange, the schlieren 
reveal some contortion and puckering which were evidently due to the jamming of 
warmer against cooler glass during a phase of flange construction. As exposed on 
the posterior surface of the flange, the flow lines constituting the toroidal schlieren 
outcrop (on natural etching) as a series of fine concentric flow lines. The flange is 
somewhat narrower (3:5 mm wide) relative to the diameter of the core surface 
(12:5 mm) exposed between the inner edges of the circumferential flange, in 
comparison with specimens 1 and 2. The relationships of flange width to core 
diameter for specimens 1 to 3 are shown in Table 2. 


TABLE 2 


Relationships of flange width to diameter of core exposed between the inner edges of 
the flange for three round australites from Princetown 


4 Flange Core ; ; 
E width бъде Ratio Hange width: core 
(mm) (mm) lameter 
1 4-7 8-0 0-59 
2 4-0 12.0 0.33 
3 3.5 12-5 0-28 


The trend in Table 2 is for the ratio of the flange width to the core diameter to 
decrease in value with increase in size of the specimen. This is evidently a reflection 
of the relative amount of flange glass re-frozen in the equatorial regions of secondary 
forms produced by aerodynamic ablation of small spheres of tektite glass with 
originally somewhat different radius, giving a generally broader flange from origin- 
ally smaller spheres. Unlike specimen 1, the posterior surface of the flange in 
specimen 3 is somewhat rounded down the flight path (Pl. 1, fig. K) and dips 
inwards at an angle of just under 10? to the horizontal plane of the specimen (cf. 
Baker 1944, fig. 2g, h). The flange posterior surface in specimen 2 likewise dips 
inwards (Pl. 1, fig. B) in contrast with that of specimen 1. The reasons for this 
variation in angle and curvature of the flange posterior surface have yet to be 
interpreted in detail in terms of the aerodynamic turbulence which moulds the 
flange glass into its toroidal, circumferential form. 

The flow ridges on the anterior surface of specimen 3 are somewhat irregular in 
trend, but are generally counterclockwise spiral in character (Pl. 1, fig. L). The 
first ridge measures 8:5 mm by 10 mm across. The degree of vitreous lustre of the 
anterior surface is somewhat higher than on the other six specimens in this collection 
of australites from N. of Princetown. In view of the presence of finely marked 
radial flow lines trending outwards on the anterior surface from the stagnation 
region to the periphery of the specimen, and the probability that such flow lines 
become accentuated by terrestrial solution etching, it is considered that the highly 
vitreous lustre of the anterior surface is not so much indicative of preservation of 
the outermost layer of aerodynamically heated glass as an expression of the effects 
of etching. No doubt a fraction of a millimetre of such glass has been removed by 
sub-aerial agencies since the time the specimen landed on earth a few thousand 
years ago. А few minute etch pits on the anterior surface (Pl. 1, fig. L) average 
between 0:1 mm and 0:2 mm in diameter, while a larger, shallow etched-out 'crater 
measuring 3 mm by 2 mm in size is located between the first and second flow ridge. 
The floor of this “crater” is covered with micro-etch pits. 
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Examination of the naturally etched exfoliation surfaces in side aspects of the 
specimen (e.g. Pl. 1, fig. K) reveals that the thickness of the sub-surface shell of 
aerodynamically heated glass on the anterior surface of the tektite ranges from 1:9 
mm in the stagnation region (i.e. at the front pole of the specimen at the bottom of 
Fig. K in Pl 1) to 2:7 mm at the contact between the central body portion and 
the circumferential flange in the equatorial regions of the specimen (i.e. left-hand 
and right-hand portions of Fig. K, Pl. 1). The surfaces exposed by exfoliation have 
been significantly affected by terrestrial solution etching, and they now reveal the 
intricate internal flow line pattern of the core glass and of the glass constituting the 
aerodynamically heated outer shell. The line of contact between the heated shell of 
glass on the anterior surface and the inner core regions to which heating did not 
effectively penetrate, is relatively well defined in Pl. 1, fig. K. The rather irregular 
nature of the line of contact is principally, if not entirely, an outcome of slight 
variability in the degree of attack of subsequent terrestrial etching processes. 
Further spallation and etching subaerially of a weathered specimen such as that 
represented by Pl. 1, fig. 7, K, L, ultimately leads to complete removal of the flange 
glass and of the anterior surface heated shell glass, leaving the more stable core 
portion which usually is of conical shape and reveals a flaked equatorial zone like 
that depicted in Pl. 1, fig. T. 


No. 4 (Table 1, Pl. 1, fig. D, Е, Е), is a flanged oval-shaped australite in plan 
aspect with a slightly chipped circumferential flange. It 15 the best preserved speci- 
men in the collection. Although oval and having the longer diameter 3 mm greater 
than the shorter diameter (cf. Pl. 1, fig. D, F), the flange width remains constant at 
4 mm, apart from minor irregularities around the outer edge of the specimen. 

The posterior surface of the core is covered with minute pits averaging 0:2 mm 
to 0:3 mm across and ranging in outline from sub-circular to elliptical, and occa- 
sional indistinct grooves where etch pits have merged into one another. The 
posterior surface of the flange is in marked contrast to that of the core, being 
generally smooth and revealing only a few shallow micro-pits mostly under 0:1 mm 
across and one larger pit nearly 1 mm in diameter (Pl. 1, fig. D, left side). This 
larger pit is evidently a small bubble that burst at a late stage of the atmospheric 
phase of the australite, or else its thin upper wall has been penetrated during 
weathering while the specimen rested on the earth's surface. The bulged up glass 
extending circumferentially around the pit opening for nearly 0:5 mm around its 
edge, indicates conclusively that this is truly a bubble remnant and not due entirely 
to subsequent terrestrial solution etching. A number of similar, small, burst bubbles 
have been noted previously on the posterior surfaces of australite flanges (Baker 
1944, p. 9), but very few remain unburst. One such bubble has been figured adja- 
cent to a burst bubble (Baker 1946, Pl. XII, fig. 15) on a flange fragment from 
the Port Campbell district. The pressure and composition of the gas in such small 
bubbles is unknown. In view of the circumferential flange structure on australites 
being generated as a secondary feature from aerodynamic heating during hypersonic 
transit through the earth's atmosphere, any gas included in such small bubbles is 
likely to be either entrapped air, or vapours outgassed from melting tektite glass, 
or both. The inner walls of the pit reveal glass with a higher degree of vitreous 
lustre than the surrounding glass, but because of some initial attack by terrestrial 
etchants which have had access to the pit, the lustre is not as brilliant as shown by 
Ше “hot polish' (cf. Baker 1959a, Pl. XIV, fig. 2) of the interior of newly opened 
tektite bubbles (hollow tektites). Fine concentric flow lines trending parallel with 
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the outer and inner edges of the circumferential flange are in places interrupted by 
the micro-etch pits on the posterior surface. . 

The first flow ridge on the smoother anterior surface of the specimen is oval, 
concentric, and measures 10 mm by 12 mm across. The subsequent flow ridge is 
counterclockwise spiral (РІ. 1, fig. Е). Fine radial flow lines extend from the stagna- 
tion point region outwards to the equatorial edges of the specimen. They are mostly 
too fine to be readily detectible at the magnifications of Pl. 1, fig. F. Where these 
flow lines encounter a cavity 1:5 mm across at the edge of the first flow-ridge (Pl. 
1, fig. Е, right side), they are arranged in an anticlinal (saddle-like) pattern with 
the apex of the anticline directed towards the stagnation region of the specimen. 
Although this cavity, which is round in plan, may have been a little overdeepened 
and broadened by slight terrestrial solution etching, its origin seems to be funda- 
mentally one of exposure of an internal bubble at the particular level reached 
during the final stages of ablation-reduction of the forwardly directed surface during 
atmospheric flight. It is slightly deeper towards the stagnation region and the 
'anticlinal' appearance of the adjacent flow lines indicates streaming of non-homo- 
geneous glass around the internal bubble in the primary phase of tektite formation. 

Another pit 1:25 mm in diameter on the anterior surface is located towards the 
other end of the specimen between the first and second flow ridges. It is unusual in 
containing a small pyramid of tektite glass, broader at the base and projecting up 
from the bottom of the pit almost to the level of the lip of the pit opening. This 
pyramidal or conical projection of glass measures approximately 0:3 mm across at 
its summit, the surface of which is slightly concave and hence ‘crater-like’. The 
origin of this feature is uncertain, and although its present overall appearance may 
have been modified somewhat by the tertiary process of terrestrial solution etching, 
there is nothing evident to disprove an origin during the primary and/or secondary 
phases (cf. Baker 1963a) of formation. A similar pit with a central core of glass is 
PAPER in a thin section of a flanged button from Port Campbell (Baker 1944, PI. 1, 

g. 4). 

Very few micro-pits under 0-1 mm diameter occur on the otherwise smooth 
anterior surface, and a few occur on the walls of the small bubble cavity exposed by 
ablation. The lip of this cavity, on the side remote from the stagnation region, is 
interrupted by five small pits of circular outline and approximately 0:1 mm across, 
while a string of four smaller pits, closely spaced and in line, lead away from the 
edge of the cavity and trend across the surface of the flow trough situated on the 
side of the cavity nearer the periphery of the specimen. These are probably micro- 
etch pits and due to the tertiary process of terrestrial erosion. 

No. 5 (Table 1, Pl. 1, fig. M, N, O) is a small oval from which the flange has 
been completely removed by erosion and the flange band, which is approximately 
2 mm wide, has been corroded by soil etchants. The flange band is usually smooth- 
surfaced on relatively recent exposure and it represents the circumferential plane 
of contact between the flange and the core in the complete flanged australites 
(Baker 1944, p. 8; 1959b, p. 76). The oval shape of the specimen is rather accentu- 
ated by the way it has weathered (Pl. 1, fig. O), but its original outline in plan is 
confirmed as oval from the measurements (7:5 mm by 9 mm) of the core surface 
within the confines of the etched flange band (Pl. 1, fig. M). The posterior surface 
of the core is minutely pitted and roughened from terrestrial solution-etching, 
whereas the flange-band shows a somewhat different etch pattern due to the pres- 
ence of short, shallow, but rather ill-defined solution grooves (Pl. 1, fig. M, right 
end) and a few larger, shallow pits. 
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A few micro-pits averaging 0:2 mm across occur on the otherwise smooth 
anterior surface which has a counterclockwise spiral flow ridge. A relatively large 
concave, shallow facet (just distinguishable on fig. N, O, Pl. 1) on one side of the 
anterior surface, evidently marks the site of an internal bubble which became 
exposed and nearly obliterated by the process of aerodynamic ablation. The concave 
facet measures up to 5 mm across and 4 mm deep. It is slightly deeper and narrower 
(3 mm across) nearest the stagnation point where it tends to be lunate in outline. 
From this region it flattens and broadens (to 5 mm across) at its edge remote from 
the stagnation point. Since it lies across the ring-wave pattern of flow ridge and 
flow troughs on the convexly curved anterior surface, it has caused the flow ridge to 
pass from a rather poorly-defined “initial hump' 4 mm in diameter in the stagnation 
point region, to a counterclockwise spiral, relatively sharp-crested flow ridge. This 
flow ridge descends around the curved anterior surface from near the top edge of 
the facet to the periphery of the specimen where it forms the broader edge of the 
facet. Radial flow lines cross the ring wave pattern and extend from the stagnation 
point in the front polar region outwards to the equatorial edge of the specimen. 

The specimen reveals a marked difference between the arcs of curvature of the 
posterior and anterior surfaces respectively (see 5, Table 3). As seen in side aspect, 
the posterior surface has a much larger radius of curvature and hence is much 
flatter than the anterior surface which is rather steeply curved (lower surface of 
fig. N, Pl. 1) for a relatively small specimen. Since the curvature of the posterior 
surface is more or less that of the original australite spheroid, while the anterior 
surface is a product of the secondary process of aerodynamic ablation, the indica- 
tion is that for its size this specimen suffered rather more ablation than other 
primary australite spheroids (cf. 4, 5, 6, Table 3). 

No. 6 (Table 1, Pl. 1, fig. P, O, R) is a small boat-shaped australite with 
portion of the circumferential flange preserved as an attached remnant along one 
side of the specimen; the remainder of the flange has been lost by terrestrial 
weathering. The sculpture pattern of the posterior surface of the core of the speci- 
men is dominated by closely crowded pits 0:15 mm to 0:5 mm across. The pits 
cover all but the central portion of the core surface, while the central portion is 
constituted of a small flow swirl 3:5 mm by 4 mm in area. This swirl (Pl. 1, fig. P) 
is a somewhat smoother, slightly oval patch on the surface marked by partially 
etched-out flow lines. Immediately adjacent to the swirl, terrestrial solution-etching 
has overdeepened the neighbouring pits, causing this part of the surface to become 
ragged in appearance and more roughened (see black area surrounding the flow 
swirl in fig. P, Pl. 1). In marked contrast, the posterior surface of the attached 
remnant of the circumferential flange is considerably smoother (Pl. 1, fig. P) and 
reveals only a few shallow, minute pits and occasional flow lines. In cross-sectional 
aspect, the weathered broken ends of the attached flange remnant show the toroid- 
ally inrolled character of its internal schlieren pattern. 

On the diametrically opposite side to the attached flange remnant, and also at 
each end of this elongated australite, a relatively smooth-surfaced flange band 
(just visible above the rim of the specimen in Pl. 1, fig. Q) marks the original 
position of attachment of the circumferential flange to the core. The flange band 
measures 1:0 mm to 1:5 mm in width. The fact that its surface is little etched and 
dulled in lustre, indicates that the missing portions of the circumferential flange 
have not been detached for any length of time compared with other australites on 
which the flange-band surface is more weathered. The smoother anterior surface is 
marked by a pattern of radial flow lines (Pl. 1, fig. R), one incompletely preserved 
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concentric flow ridge, a few micro-pits, a crater-like pit 2 mm across which was 
evidently caused by overdeepening on terrestrial solution-etching, and a pit at one 
end (left-hand side of fig. R, Pl. 1) measuring 1:0 mm by 1:5 mm across which is 
regarded as a small internal bubble exposed as a pit on the forwardly directed 
surface of the specimen by progressive thin film ablation. 

‚ No.7 (Table 1, РІ. 1, fig. S, T, U) is the largest specimen in the collection and 
is designated a round core. The posterior surface reveals two large excellently 
developed flow swirl structures in the sculpture pattern, and a few micro-pits rang- 
ing from 0:1 mm to 0:75 mm across. These swirls measure 11 mm by 16 mm and 
9 mm by 19 mm across, but the larger swirl is transected at the edge of the specimen 
as a consequence of terrestrial erosion. Smaller flow-swirled areas adjacent to the 
two larger swirls are less defined and show more complexly folded flow line trends. 
Each swirl structure is constituted of patches of glass with numerous fine flow 
lines arranged in crudely concentric to complexly contorted (fold-like) fashion. 
They have been accentuated by a small degree of differential solution etching. This 
has produced the effect of some schlieren being represented by long, narrow ridges 
slightly raised above the general surface of the glass, while others are long, narrow 
grooves depressed below the general level of the swirl structures. These fine grooves 
are seldom as deeply etched-out as the majority of the micro-pits. Some of the 
micro-pits lie athwart the trends of the miniature ridges and grooves in the flow- 
swirled areas, without offsetting their trends in any way, while others occur on the 
smoother (less flow-lined) parts of the flow-swirl structures. 

A. feature seldom noted on flow swirl patterns generally is that in addition to 
such positive and negative features as the elevations forming micro-ridges and the 
elongated depressions forming micro-grooves, the micro-pits also have a counter- 
part in the form of slightly elevated, sub-circular to oval-shaped micro-mounds. 
One such micro-mound measuring 0:5 mm by 0:75 mm occurs on the surface of 
the larger of the two biggest flow swirls. Another approximately 0:2 mm across 
occurs on the surface of one of the smaller flow swirls. Two others of rather 
irregular shape occur on the surfaces of other flow swirls. A few appear on the 
etched anterior surface while rare examples are noted on the etched surface of the 
flaked equatorial zone shown in Pl. 1, fig. T. These are evidently small nodes of 
different composition in the flow line pattern. They have remained rather more 
resistant to terrestrial etchants than the surrounding glass and that in the micro- 
ridges, while all of these three features are evidently constituted of tektite glass 
that is significantly more resistant to etching than that of the micro-grooves and 
micro-etch pits. There is no observable colour difference between these features in 
the hand specimen, but thin section studies indicate that chemically significant 
differences occur, the positive features such as the micro-ridges and micro-mounds 
being evidently richer in silica and slightly more resistant to soil etchants. 

'The anterior surface of this core reveals no remnants of the secondarily devel- 
oped aerodynamic sculpture pattern so conspicuous on more completely preserved 
australites. This is because the thin outer zones of aerodynamically heated glass 
have been removed by terrestrial erosion. The specimen reveals an excellent pattern 
of complexly contorted flow lines because solution-etching has exposed and accen- 
tuated the internal schlieren in the sub-surface regions of the australite. Cutting 
across and sometimes parallel with the flow line trends are a number of solution 
gutters (Pl. 1, fig. U) which are much deeper and wider than any of the micro- 
grooves in the flow-swirl patterns appearing on the posterior surface. Exfoliation of 
glass from the anterior surface of this core has been most pronounced in the peri- 
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meter regions of the specimen. This is a consequence of terrestrial erosion and 
has resulted in the development of a marked circumferential flaked equatorial zone 
that is 11 mm to 12 mm deep and strongly etched to reveal the complicated nature 
of internal schlieren in the sub-surface glass of the core. 


Curvature of posterior and anterior surfaces 


The curvatures of the posterior and anterior surfaces of the specimens have 
been determined graphically from magnified silhouettes (Baker 1955, 1956). The 
radii of curvature determinations for the round forms of australites from north of 
Princetown, and for directions normal to the long axes of the elongated specimens, 
are set out in Table 3. From this table it can be seen that the largest round specimen 
(7) in the collection resulted from the aerodynamic ablation of the largest primary 
sphere (3:7 ст diameter) while the average size primary sphere for the remaining 
round forms (1-3, Table 3) was approximately 1:6 cm in diameter. 


TABLE 3 
Radii of curvature determinations, Princetown australites 


No | в, | в, Diameter 
PIE Е | primary sphere 
(cf. Table 1) | (mm) | (mm) (mm) 
Round Forms | | | 
1 8.8 | 7.6 | 17-6 
2 | 7.7 | 8-9 15-4 
3 7-4 | 10:9 14.8 
7 | 18.6 14.2* | 37.2 
No. | Rn К, Diameter of primary 
(cf. Table 1) (mm) (mm) ellipsoid (mm.) 
Elongated Formst | | 
4 12.6 11.6 25.2 
5 9. 4 5.9 18.8 
6 6.3 7.2 12.6 


* Anterior surface significantly modified by terrestrial exfoliation and solution-etching. 
T Determinations made across shorter diameter. | 


Sculpture Patterns arising from Natural Solution Etching 


In as much as the australites from N. of Princetown reveal a variety of well- 
developed sculptural elements arising from the attack to different degrees by soil 
etchants, the results of the etching process are summarized below and subsequently 
further elaborated: 


1. Accentuation and/or development of small surficial pits on the posterior sur- 
faces of the body portions of many of the specimens (Pl. 1, fig. A, D, G, M, P), 
and of the schlieren constituting flow swirls on others (Pl. 1, fig. P, S). 

2. Exposure of the generally concentrically trending flow lines on the posterior 
surfaces of the circumferential flanges but with the concomitant development of 
very few micro-etch pits compared with their frequency on the posterior surface 
of the core. 

3. Accentuation of the internal inrolled schlieren in toroidal flanges generally 
broken across in more or less radial directions (Pl. 1, fig. H). 
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4. Exposure of the complex internal flow line patterns within central body portions 
as a consequence of attack by terrestrial etchants on surfaces exposed by 
terrestrial exfoliation (Pl. 1, fig. K, T). 

5. The development of deeper grooves as gutter-like structures trending largely 
across the patterns of schlieren on etched surfaces exposed by exfoliation, 
more especially on the anterior surface of the australite round core specimen 
(Pl. 1, fig. U) which is larger than any of the other forms. 

6. The production of circular pits and accentuation of the complex internal flow 
line pattern on the spalled surfaces of the flaked equatorial zone of the core 
specimen (Pl. 1, fig. T). 

7. The formation of low micro-ridges and micro-mounds of rather less readily 
etchable glass as infrequent features (seen only in the core specimen 7). 


‚ Furthermore, the exfoliation processes have assisted in the spallation and shed- 
ding of segments of outer zone glass from some specimens (cf. Pl. 1, fig. J, L) as 
evidenced by specimen 4 (Table 1) which shows narrow ‘crack-like’ features (cf. 
Baker 1944, p. 12) that cut across the posterior surface of the circumferential 
flange in three places (Pl. 1, fig. D). Before this specimen (4, Table 1) was 
cleaned by ultrasonic techniques to remove soil particles, the narrow, ‘crack-like’ 
features contained partially cemented soil constituents and possibly some residual 
alteration products formed during dissolution of the glass from the “cracks”. The 
removal of the terrestrial materials by ultrasonic vibration in 1 : 1 cold НСІ 
resulted in segments of the flange parting from the equatorial edges of the central 
body portion of the specimen. Inspection of the cleaned walls of the “cracks” under 
low power lenses of a binocular microscope revealed that differential natural solu- 
tion-etching had advanced to such a degree as to bring out the toroidal character 
of the internal schlieren in the circumferential flange. The detached portions fitted 
together relatively well (Pl. 1, fig. D-F), but in places, open 'cracks' (grooves and 
gutters) remained where some of the glass had been completely removed by 
solutions. 

It is still unknown as to precisely how such ‘cracks’ were initiated and what 
controlled the directions they followed on the curved surfaces and into the interior 
of the australites. On the circumferential flanges they usually cut normally to or 
obliquely across (i.e. more or less radially) the external and internal structures of 
the flanges (see Pl. 1, fig. A, G, J, P). On the cores of the australites they wander 
over the curved surfaces and sometimes penetrate deeply into the interior zones of 
the glass objects, frequently following quite random directions. Elsewhere in the 
literature, comparable but generally shallower features have been referred to as 
'saw-marks' and 'saw-cuts' (cf. Baker 1959, p. 40), and deeper structures as gutters 
or gouttiéres (Baker 1959, p. 39). 

In view of the major róle played by natural (terrestrial) solution etching in 
destroying the primary (extraterrestrial) and secondary (aerodynamically pro- 
duced) features of australites, the crack-like structures are not to be regarded as 
true “cracks” in the sense of being contraction cracks or impact-induced cracks. 
Rather are they to be explained as narrow, sometimes shallow, sometimes deep, 
solution grooves developed as a consequence of the biochemical reactions occurring 
in soils. The concept is that the 'crack-like' features were initiated after the speci- 
mens landed on the earth's surface. They are certainly not primary features because 
they occur on the secondarily produced aerodynamic structures. Neither were they 
formed as aerodynamic features during earthward flight, because they show no 
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relationship to the established aerodynamically produced features on the anterior 
surfaces of australites; they often cut randomly across all features such as the flow 
ridges and flow troughs constituting the ring-wave pattern, as well as across the 
circumferential flanges. After landing on the earth's surface, terrestrial erosion 
principally affected the strained tektite glass constituting the aerodynamically formed 
anterior surface zone and the circumferential flange (cf. Baker 1963a, fig. 1), but 
in several specimens the process of dissolution continued beyond the strained zones 
into the primary core glass. In view of the fact that the specimens occurred within 
the root zone of the soils from which they were recovered, emphasis must be placed 
on the róle of the soil biota and the roots of grasses and other vegetation in etching 
and dissolving tektite glass. The potency of the biochemical reactions arising from 
such an association is paralleled by the effects that lichens and mosses have in the 
etching and weathering of the exposed surfaces of many and varied types of rocks. 
The trends of the solution gutters in australites showing these features may well be 
controlled by the directions of rootlets growing around them. In substantiation of 
this concept is the observation that soil constituents occupy the gutters in specimens 
recently released from soils, and that two of the specimens recently collected north 
of Princetown and another from the Port Campbell district contained rootlets in 
the soil constituents occupying the gap region near the core-flange boundary and in 
the soil continuing down into the deep gutters. In course of time the soil constitu- 
ents may ultimately become partially cemented to the walls of both deep and 
shallow gutters (cf. Baker 1944, Pl. 1, fig. 2, 4), and are then no longer suited to 
root access. The process of glass dissolution continued gradually during over- 
deepening of the initially shallower etched out gutters, accompanied by progressive 
infiltration of soil constituents. 

Following cementation of soil constituents in the ‘cracks’ (gutters) and exposure 
of some australites in areas subject to minor amounts of soil deflation, it is apparent 
that differential expansion and contraction between the walls of the gutters and the 
contained soil constituents, would (as a consequence of diurnal temperature 
changes) contribute substantially to the disintegration of such australites. Frag- 
ments of australites have been found with soil constituents still firmly attached by 
cementation to one or other of the gutter-walls. The nature of the cementing 
medium varies with locality and degree of soil leaching. In some areas the cement 
is dominantly ferruginous (limonitic), elsewhere it is siliceous. In some the matrix 
is largely argillaceous, relatively well compacted, and ranges in colour from brown 
to white. Sub-angular and sub-rounded to rounded grains of quartz are commonly 
embedded in the fine-grained matrix. 
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Australites from N. of Princetown, Western Victoria. A-U X 2. (In all photographs of side 


A-C. 


D-F. 


P-R. 


S-U. 


aspects, the posterior surface is at the top.) 
Small button with flange remnant. A—posterior surface. B— side aspect. C—anterior 
surface showing first flow ridge concentric and subsequent flow ridge clockwise spiral; 
flow lines radial. 
Flanged oval form. D— posterior surface showing pitted core and smoother circumfer- 
ential flange with pit representing a burst bubble at left-hand end. E—side aspect show- 
ing flow ridges on anterior surface. F—anterior surface showing first flow ridge concen- 
tric and interrupted (right side) by an exposed internal bubble pit; subsequent flow 
Ron P ыы spiral (in E the core does not appear above the edge of the 
ange). 
Small button with nearly half of flange preserved. G—posterior surface showing pitted 
to flow lined core and smoother circumferential flange. H— side aspect showing toroidal 
incoiling of internal flow lines of flange brought out by weathering of the fracture sur- 
faces. I—anterior surface showing concentric flow ridges. 
Partially exfoliated flanged button. J—posterior surface with core showing etch pattern 
of flow lines and occasional pits. K— side aspect showing central core marked off by 
spallation from the aerodynamically strained front surface glass (bottom of photograph). 
L—anterior surface with counterclockwise spiral flow ridge and radial flow lines. 


. Small oval without flange. M— posterior surface much pitted from (terrestrial) solution- 


etching. N— side aspect. O—anterior surface with counterclockwise spiral flow ridge and 
facet (top of photograph). 

Boat-shaped form with attached flange remnant on one side (top of photograph P). 
P— posterior surface showing etch-pitted core and remnant of flow swirl structure (in 
central portion of photograph), flange relatively smooth. Q—side aspect showing 
smoother ‘flange band’ representing position from which the flange was detached during 
a late stage of weathering. R—anterior surface with concentric flow ridge and radial flow 
lines. 

Round core with flaked equatorial zone. S— posterior surface showing pattern of flow 
swirls. T—side aspect showing nature of flaked equatorial zone (11-12 mm wide); flow 
lines common, few pits. U—anterior surface with flow lines, pits, and short gutters; no 
flow ridges are shown on this form because exfoliation of the outer zone of the anterior 
surface has occurred. (Photographs by Mr R. K. Blair) 
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AUSTRALITES FROM NNE. OF MORGAN, SOUTH AUSTRALIA 
By GEORGE BAKER | 


Introduction 


From an area of approximately one mile in extent, situated 16 miles NNE. of 
Morgan, South Australia, 148 australites were collected by the late Mr Benjamin 
Thamm and Mrs Doris Thamm between 1924 and 1928. The specimens were made 
available for study by Mrs Thamm in 1964 through the courtesy of Mr R. Seeger, 
and are said to be representative of the australites occurring in this area. They are 
now registered as numbers E3965-E3992, E3994-E4113 in the National Museum 
of Victoria. 

The specimens were discovered on relatively bare areas in flat grazing country 
where some soil deflation had occurred, and were exposed at the surface of the 
ground on patches of hardened sandy soil with associated light-brown and brown- 
ish-red to red loam. The most fruitful searching periods are reported by Mrs Thamm 
to have been in dry windy weather. Specimens were located during relatively 
frequent traverses across the bared areas, and usually occurred with the anterior 
surface facing upwards. The author is indebted to Mrs Thamm and her brother, 
Mr Waldron, for information relating to the specimens. 

Morgan is situated at the junction of Burra Creek and the Murray River, on 
the ‘Northwest Bend’ of the Murray, at approximately 140°E. and 33?30'S., 90-100 
miles NE. of Adelaide. The soils from which the australites were released occur on 
Tertiary sediments that form part of an inland basin. 

Australites subjected to a comparable degree of weathering and with different 
proportions of shape types were found between 1936 and 1940 in this general 
region at Florieton on Burra Creek some 20 miles NW. of Morgan (Mawson 
1958) where they occurred under similar conditions, the areas being soil-deflated 
patches in a semi-arid region originally cleared and ploughed for growing wheat 
and later utilized for sheep grazing. 

Two other specimens included with the Thamm collection of australites are 
black in colour, dense in texture, but not glassy like the australites; they resemble 
black lydianstone. One is small, rounded, sub-spherical and measures 5 mm X 4:5 
mm X 3:5 mm. The other is larger, elongated, and is a ventifact with four facets 
cut and shaped by windblown sand. One facet is larger and one smaller than two of 
intermediate size, and the specimen measures 38 mm X 10:5 mm х 95 mm. 
Stones of this size, shape and colour have frequently been mistaken for australites. 


Dimensions, weights and specific gravity values 


The dimensions, weights and specific gravity values of the 148 australites con- 
stituting the Thamm collection are set out in Table 1. The specific gravity values 
were determined by weighing each thoroughly cleaned specimen in air and deionized 
water (T — 18?C.) on an air-damped chemical balance. Ranges in values and 
average values for these properties are brought together in summarized form in 
Table 2. The least weight of 0:314 gms (Table 1, 120) was for a small oval (Pl. 
10, fig. 34), and the greatest weight of 72:349 gms (Table 1, 1) for a large core 
(Pl. 10, fig. 2). The lowest specific gravity (Table 1, 98) was for a large teardrop 
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(Pl. 12, fig. 27), and the highest (Table 1, 132) for a canoe-shaped-shaped form 
(Pl. 11, fig. 32-34). From the specific gravity-silica content relationships of tektites 
(Baker 1959a, Fig. 13), the range in specific gravity of the Morgan australites 
points to a range in silica content of 71:5% to 79:555, with an average of 745%. 

The frequency distribution of the 148 specific gravity determinations is given 


in figure 1. 


^ 
е 


SPECIMENS 


~ 
о 


NUMBER ОР 


2:35 236 2:37 238 2:39 2:40 241 2:42 243 244 
SPECIFIC GRAVITY 


Fic. 1—Frequency polygon showing distribution of specific gravity values for 148 
australites from near Morgan, South Australia. The arithmetic mean of the specific 
gravity values is 2.405. 

In as much as the silica content of australites varies inversely as the specific 
gravity, with the lower specific gravity values indicating glass rather richer in SiO», 
the average values for the specific gravity of the various shape types shown in 
Table 2 point to the groups of the lenses, boats, teardrops and most of the dumb- 
bells being rather more acidic than the groups of the round cores, ovals and canoes. 
This contrasts with the australite shape types from Mulka, where the average 
specific gravity values indicate that most ovals, canoes and teardrops are rather 
more acidic than the lenses, boats, dumbbells and round cores (Baker, in press). 
Since average values are under consideration, the variations shown are more likely 
due to chemical variations than to changes in small gas bubble contents from shape 
group to shape group. 

Comparison of australite shape type percentages and weights from near 

Morgan, from Florieton, and from Mulka, S.A. 


On the grounds that the numbers of specimens classifiable into specific shape 
types for the australites from the Morgan district and from Florieton respectively 
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are statistically significant, comparison between the percentages of shape types 
represented in each area shows certain marked differences (Table 3). “Classifiable” 
means specimens other than nondescript fragments and fragments for which the 
original shape type is rather uncertain. 


TABLE 3 


Comparison of percentages of different sha 1 
pe types of australites from (а 
Morgan, (b) Florieton, and (c) Mulka, S.A. 3 een 


Percentage of shape types 


(a) 
Shape type 16 miles (b) (c) 
ps of Yd Мшкат 
organ (906) % 

| = (%) 
= Flanged buttons and/or buttons with 
= flange remnants 2.0 0-4 10-0 
ча | Hollow forms (broken and unbroken) 0-7 0-0 1-9 
E Button cores, lenses and larger 31-0 64-9 27:8 
5 | round scores 
2 Spherical forms 0.7 
g| Ovals and oval cores 23.0 9.0 21-1 
Е | Boats and boat cores 16.9 12-4 23.0 
+ | Canoes 0-7 2.1 1:1 
Y | Dumbbells and dumbbell cores 13-6 34 10-3 
= | Teardrops and pear-shaped forms 12-1 6.2 4-8 
e Club-shaped forms 0-1 
= Cylindrical forms 1-1 

TOTAL 100-0 100.0 100.0 
Number of specimens 148 8121 2615 


* Generalized from Mawson's (1958) list of shape types. 

t Generalized from Baker's (in press) list of shape types. 

i Total number collected was 1475 specimens, but 663 of these are only fragments of 
australites and not classifiable into specific shape groups. 


8 Total number investigated in detail was 275 specimens, but 14 of these are fragments 
of australites (a total of 689 specimens were inspected in five different collections of 
australites from Mulka (Baker, in press) ). 


As for other concentration centres in the vast australite strewnfield, there is no 
apparent reason why the Morgan and Florieton areas, which are only some twenty 
miles apart, show such significantly different proportions of the more common of 
the shape types which constitute the bulk of the australite populations. Taken over 
the two million square mile strewnfield as a whole, round forms tend to be 1% to 
4 times as abundant as elongated forms, as shown in Table 4. 
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TABLE 4 


Ratios of round to elongated forms of australites from various 
concentration centres in the Australian strewnfield 


Ratios of the main 

Concentration centre australite shape 

(or region) types 

( Round/elongated ) 

Nirranda, Victoria 3/1 
Charlotte Waters, Central Australia 2.49/1(а) 
Port Campbell, Victoria 2.4/1 
Florieton, South Australia 1.94/1 
Nullarbor Plain, S.A.-W.A. 1: 83/100) 
Moonlight Head, Victoria 1.83/1(а) 
Kanagulk-Telangatuk East-Toolondo, 

Victoria 1۰81/1 с) 
Harrow, Victoria | 1-43/1(4) 
Nurrabiel, Victoria | 1۰33/1 (b) 
Mulka, South Australia 0-51/1 
Morgan, South Australia 0-5/1 


(a) Calculated from Baker’s tables (1956). 
(b) From Baker (1964). 
(c) From Baker (1959b). 
(d) From Baker (1955). 


Apart from variations in the percentages of the various shape types from Mor- 
gan to Florieton, and from these areas to Mulka, as shown in Table 3, there are 
also considerable variations between the overall percentages of round forms to 
clongated forms as shown in Table 5. 


TABLE 5 


Variations in populations, specific gravity values, and weights of australites from (a) near Morgan, 
(b) Florieton, and (c) Mulka, S.A. 


(a) (b) 
Morgan Florieton 


(c) 
Mulka* 


` Round ‘Elongated Round | Elongated Round | Elongated 


forms | forms forms forms forms forms 
Number of specimens | so | 98 | 56 | 26 107 168 
Percentage of total number} 34% 66% 66% | 34% 39% 61% 
Average weight іп grams | 10-90 | 619 | 387 3-62 3-53 4-50 
Average specific gravity | 2.407 MN 2.400 (-) (-) 2:434 2:427 


(-) no specific gravity determinations listed in Mawson's (1958) paper. 
* from Baker (in press)—the obviously hollow specimens have been excluded from the calculations 
of specific gravity. 


There are also marked differences in the weight ranges and average weight 
values as between the various shape groups represented in each of the Morgan and 
Florieton areas ( Table 6). 
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TABLE 6 


Comparison of weight ranges and average weight values of different shape groups of australites from 
near Morgan and from Florieton, S.A. 


Morgan, S.A. Florieton, S.A. 
р т, 
Range in Average Range in Average 
Shape type weight weight weight weight 
(gms) (gms) (gms) (gms) 
Flanged buttons to 3:35 1:29 1:94to 3-01 2:51 
= 2 Hollow button (broken) 4.05 
© Е Lenses : to 2.28 2.23 0:18to 5:92 1:40 
gû | Round cores . to 41:83 12-04 1:01 to 12-02 5531 
Spherical forms 8:91 to 9-90 8-84 
Ovals . to 28:81 7:93 0-60 to 21-26 6.93 
Oval cores Е to 72:56 12-46 1-11 to 15-00 4-83 
ә | Boats . to 12-24 3-23 0-27 to 15-35 2-86 
& | Boat cores 4 to 9:56 6:14 
5 Сапоев 2:04 0:50 to 6-69 2-73 
= Dumbbells . to 4:34 2-90 0:76 ю 4-05 2:61 
2 | Dumbbell cores Р to 13:64 8:45 
& | —Peanut-like” forms "15 to 8-22 6:05 
S | Teardrops & pear-shaped ў to 8:89 3-04 0۰30 to 8:40 2:07 
m | forms 
Teardrop cores , to 8-65 6:64 
Club-shaped forms 7:80 
Cylindrical forms 2-39 to 14-78 6-72 
Overall weight range :314 to 72-349 0-18 to 21-26 
Overall average weight 3-784 
Total weight 1,156:855 3,073 


Table 6 reveals that round cores, ovals, oval cores, dumbbell- and teardrop- 
shaped groups each have a greater weight range and significantly higher average 
weight from the area 16 miles NNE. of Morgan than from Florieton. Flanged 
buttons have a higher average weight from Florieton than from near Morgan, but 
numbers in this shape group are low at each locality and not statistically significant. 
Lenses have a higher average weight from near Morgan, although heavier-weight 
and lighter-weight individual specimens of lenticular side aspect occur at Florieton. 
However, numbers are not statistically significant for lenses from near Morgan, 
whereas they are for lenses from Florieton. Forms that are boat-shaped in plan 
aspect have a greater weight range from the Florieton area, but a greater average 
weight from 16 miles NNE. of Morgan, and there are statistically significant num- 
bers of specimens in this shape group for both areas. 

Overall, the australites are heavier from near Morgan than from Florieton in 
virtually all of the different shape groupings, and the degree of weathering is not 
significantly different for the specimens from these two close concentration centres. 
The Florieton specimens (812 classifiable into specific shape types among a total 
of 1475 finds) have a total weight of approximately 3073 gms as calculated from 
Mawson's table (1958, p. 163) showing the weights of specimens in the separate 
shape groups. This is 2:66 times greater than the total weight (1157 gms) of 
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specimens constituting the Thamm collection from Morgan, and the weight range 
of 0-18 gms to 21:26 gms is significantly lower than from Morgan, while the 
average weight of 3:784 gms is 2:06 times lower than for the Morgan specimens. 
With a weight range of 0:46 gms to 22-7 gms and an average weight of 4:1 gms, 
the Mulka specimens fall between those from near Morgan and from Florieton 
respectively. The 275 specimens described from Mulka have a total weight of 1136 
gms (Baker, in press), but this figure is reduced to 1091 gms when the weight of 
the 14 fragments present is deducted. | 

Specific gravity values were not given for the Florieton specimens described by 
Mawson (1958), hence no average specific gravity can be cited for comparison 
with the average specific gravity of 2:405 for the australites from near Morgan. 
The average specific gravity (2:405) for the 148 specimens from Morgan is 
significantly lower than that (2:430) from Mulka, 390 miles away WNW. of 
Morgan (Baker, in press). 


Sculpture patterns and structures of australites near Morgan, S.A. 


Like most australites recovered from the semi-arid to arid regions, the sculpture 
patterns of the australites from 16 miles NNE. of Morgan are dominated by the 
effects of terrestrial weathering. All specimens are relatively strongly abraded, 
occasionally some are fractured, while some are pitted and etched on all surfaces 
including fracture surfaces. Abrasion has resulted largely from physical erosion by 
wind-borne, dried sandy soils. Pitting and etching have resulted largely from 
chemical erosion by soil etchants during wetter periods of the geologically recent 
past and the rather infrequent rainy seasons of the present. In general, the etching is 
an earlier event in the process of terrestrial erosion and occurs in soils. Abrasion is 
mainly a later development after release of the tektites by soil deflation. Specimens 
swept or gravitated into recent sedimentary horizons (e.g. as in clay pans) may be 
subjected to further solution etching after various degrees of abrasion have occurred. 

The worn character of all of the specimens is such that although most shape 
types are still recognizable, there is generally little or nothing preserved of the 
aerodynamical sculpture pattern. Few flow ridges of the ring wave pattern that was 
produced during the later stages of high velocity flight are still evident, and these 
are invariably rather indistinct, worn-down stumps of the original flow ridges (see 
Table 7 for specimens with some remnants of the ring wave pattern). 

Very few specimens still retain the circumferential flange structure (Pl. 9, fig. 
1) or remnants thereof (Pl. 11, fig. 19), and many have been so exfoliated on their 
front surfaces and/or around their perimeters that the sub-surface, strained, aero- 
dynamically heated zone of the anterior surface region (Baker, 1963) has been 
spalled away to different degrees, sometimes completely or nearly so where the 
remnant conical core types of specimens are concerned (e.g. Pl. 10, fig. 26), and 
where flaked equatorial zones are prominently present around the peripheries of 
the specimens (e.g. Pl. 11, fig. 6). Flow swirls are occasionally evident on the 
posterior surface of some of these australites ( Table 7) and when present are only 
poorly preserved or very indistinct (Pl. 9, fig. 45; Pl. 10, fig. 1-3). 

One effect of the relatively advanced degree of terrestrial erosion is that the 
weights of the specimens as recorded in Table 1 are inevitably much lower values 
than the landing weights and the average weights given in Table 2 are thus minimal 
values. Specimens with sizable internal bubble cavities have had the outer walls of 
parts of the bubbles penetrated and removed by erosion, leaving relatively dee 
crater-like depressions with dulled and eroded walls (e.g. Pl. 9, fig. 3; Pl. 10, fig. 5 


wu 
му 


AUSTRALITES FROM NNE. OF MORGAN 


‘әләцмәѕ]ә 21-6 заета = L 1991, ut ЛІ-І 529е14 


TEA MEI ME unus: A NE ME A аа ы кош ыш 


sd чојо ошов pue 
џлодед әшү мор зяп-роя 
pəyə 
4әә4-әзието, pue syd цо; 
рәүеәлә1 
Пэм Á[qeuoseo1 saul] моа 


ooejins лопэзие шоц 
emjoeig роцојо АВЧ8П ‘РО 
д9ертв 101193 
-sod jo opis ouo 12.208] 
-INS 9InjoelJ 309291 SNOIIIA, 


зов 10119] 
-sod uo iojsiq 528 pews û 


ooegins 101191504 uo 
1524 ‘soovjins Пе uo ѕәш] 
мор onsea pue syd yy 


потвелае 

Aq pajmp pue payioous 
потвелае 

Aq рәппр pue рәшоош5 
801051 


-¡od Чојә uonn[os [enjeu 
шоу әдвп| зпоэлил-9п$ 


syıewoy 


8-8 cv 1 
6:01 £v I 
еп 8€ I 
з9ъ в 
101123504 uo ШШ 
се X 11—990 8 € ‘Il 
6% S TH 
doo»p uiui 9.0 
зовјлп5 101121504 —oov]J1ns 
UO SOUT IOLI9]U? UO Е 
мор әўц-род | шшєєх@ў $۰01 еш 
и C TH 
FU ТИ 
ээвути$ 101121504 А 
uo jourjsrpug 6:01 T III 
ww 7-92 |9oejms 10119]50ӣ 
x Wu 1.77 |чодәршшТ-6 
—Quo | SSO.De ШШ ф. 6-] 8-0I < TI 
(шш) 
juoso1d әләцм 
ээвути$ Ior1ojsod 8193010 y oS b 9uoz |е1101 лодштм 
UO S[IIAS MO] Y e[qqnq Teryıns 2 -enbo poyey ald 


$э8ры мод Jo Чәр :Алэча 
-113d Jo aınyeN 


"ng 'ир8лорј шо4| защо.впо gp] [o sounio, 2ov[ang 


L 19Ү], 


©“ “ 


< < 


этоэ рипоў 


9109 ЈЕЛО 


“ < 


“ “ 


2109 punoy 
9109 ЈЕЛО 


2109 punow 


9109 [FAO 


odÁL 
adeys 


OT 


6 
8 
L 
9 
$ 
Ё 
€ 
7 
| Mas 


лодштм 
счопзојод 


GEORGE BAKER 


56 


daap шш (0-0 0} dn ore 
здое 8 YIOQ uo лојошттр doop шш 41-0 
porel Ud о 5-0 sud од *19]9urerp 
лов fsd yaya [реш шш фе.0 = “2по : « « « 
Soul] мор мој в pue ed. "e v8 67 I IC 
4212 әшов sn|d !payyoows Е « « « 
sud 9.8 Te I 0c 


q9 euros sn[d ‘payyoowg 2:6 LC 'I и " 61 


95vjins 10119} 
-sod jo э8рэ ouo o) am 
-9€1j [eproqouoo po[mp ‘pI А ‘ « " 
xr ox И 54 81 
eulos ‘səu мор зуп-роя L:8 
јеошоз 3urq»eoudde 
узодзе opis !yyoows papel 
-qe syed ‘syd yaa ошоб 8:6 ес q ж 9I 


Or 1 “ LII LI 


s35vjuns 
jsou uo шоошз popelqy А А « « 
(axi-3unq 6:6 9t I SI 
= yodse opis од “олоде 
ЕІ-І) 1еошо2 3urq»eoud 
-de зоэ4$е opis “sud y3 
wos ‘səu мор әхңц-ро+ 1-8 (ЕТ « “ vI 
soul] MOY әшов “зид 
мәт ‘pədojəaəp АПепБэ 
-un 2002 [eriojenbo poxe[J 7-8 9c T « « £1 


euoz [euojenboa 

pexeg = Apsow ‘рэллэ$ 
-aid Wil јошлој Jo мед 8.6 6€ 1 « « 71 

итепей 

па y3 [enua) ЧИМ 2291 

-Ins 101191504 :uorse1qe Aq 


(urur) 
суета 1195914 отоца 
сутешо 3IBJINS 101191504 S138 19 жи ща по 9102 [er10j JIQUINN одА L JIQUNN 
A a uos[n^s MOTT | 9214904 2194106 2-4 = MOLA -enbo poyey ERI odeys попозцоо 


Jo yıdap :Алоца 
-119d JO зичем | 


рапицио2--1 47491, 


57 


AUSTRALITES FROM NNE. OF MORGAN 


'eoejins ломојџе 


роцојо ¿39eJIns 
101191509 uo səu мор jo 
ujojed зяп-рор ‘хэЧшоЭ 
syd 
pue soul] мор роцојо ошос 
((мотволә шогу) 
јер Jsowpe o5ejins 101191504 
Soul] 
мор рие syd цә}д зочцяр 
-ur ouoz [ernojenba рәхер 
Чим 9109 [eoruoo popelqyv 


ssoujeg suryseoid 
-de jins ‘Зах ‘Sd yoo 
pue soul] мор мој :рорелау 
$әш мор мој 
pue syd цлә әш) ‘шод 
sud J99 pue soui[ 


MOH “UJOM “3109 Jesuo 
slid мој “ререлау 
soui[ 
MOY pue syd мој “рорелду 
9261 


-Ins 101193504 jo э8рэ ouo 
je ээвута$ гицоец Тертоцо 
-uod ‘syd мәр 'popelqy 
soui| мор мој е 
snjd {$940018 pue syd 4934 
syd 
J519 əwos pue saul] мод 
Jens 101191504 po 
-YJOOUIS "әрі зпо uo рап 
-Jeiy АрЧ8Ц5 9109 punoy 
sooejins 104 uo syd 
‚ssınıq ечовтоо, рече 


вулешен 


o5vj1ns 101191509 
uo journsrpug 


(илом) з9е1п5 
101193504 uo 
SSOJO? ШШ 9] 


99831ns 101194509 
UO SJIMS MOJA 


= "ав UV 4 'euoz [elloyenba poyey = 291, 
6-1 СШ 3109 punoy 
6:9 Ic U 9105 ЈЕЛО 
0 3 I I SI I [T1 (13 
С 5 I I 61 1 “ “ 
doop шш 7-0 
(элпзеэу ¡ensnun) 
x'Z9] uo 
шш /е-0 = ouo у:9 9171 ki i 
8 2 та! vC 1 < “ 
1:8 824 E Ж 
€ A Lb 81 FE [11 
0 қ 9 PE I 66 “ 
C L €€ ji “ “ 
SL 0€ I “ “ 
8-2 СЕТ n E 
© г 8 EZ 1 “ “ 
5.6 $c | 9109 punoy 
ipn) dew O TET 
3495254 DIDYM 
619819 о 9UOZ [E110] J9QUINN odAL 
e[qqnq [eying ; -enbo poxep ald ode 
PESO Jo yydap :Алоца Ex 
-113d JO одем 


ргапицио2--1, 8187], 


[43 


J9QUINN 
uono 


GEORGE BAKER 


58 


yoq uo syd 
4212 “a9ejims JOUE uo 
səu mop :95vejins 10143} 
-sod uo suioned әхц-рүо} 
ur səu мор 12410 о уу 
шәпей pue 
9215 ЗшАтел JO syd yoyo 
*eoejins 101131504 по зошу 
мор Jo ulaned зуп-рюод 
səu мор мор “sud yo 
әш; :uorse1qe Аа рофооше 
SIMIQ [euorsi[[OO, (” 
‘Soul, мор мој “Зипий y3 
диц :рорелде 9100 [BIIUOD 
338JINS 101131504 по 
səu мор рәцо)ә мој pue 
sud :2102 [voruoo рорелау 
SOUT] мор мәре 
pue syd чим IBNS 10113} 
-sod ‘uotseiqe Aq poujoourg 
SUI] мор payoja Азер 
awos YUM pezns: 10112} 
-sod ‘uoıseige Aq payioous 
вәш| мор 1988921 “зи 
чада pue syd o[qqnq мору 
sud 4212 Пеш 
мој “потелав Aq poujoouis 
guiq219 
uonn[os [enjeu snotAsıd 
Јоде ээ18эр е 0] рорелау 
payoja “a9ejins 10119} 
-ug UO әшов pue әоғрп5 
101191504 uo səu мор JO 


илэдеа oxm-p[oj “хәт4шо> 


syıewoy 


vae ques 
101191504 uo 


680128 ww £- CC 


ээвулй$ 101101504 
UO S[IIAS MOJA 


2223115 
S1231819 JO1193Ue UO 
9214404 12123115 | бозриы моа 


$:6 StI 
LAU y TI 
[`1 9r 1 
p1 1 
L9 El ‘I 
8:6 0T 1 
Ts 61 
0.2 211 
9:6 LY 1 
9:8 Il 1I 
8:9 07 1 
(шш) 
1095914 олоцм 
9102 [е110} лодштм 
-enbo poyey Wid 


Jo yıdap :Алоца 
-119d Jo зичем 


рәпицио2—1 a18v[ 


«е 


“ 


“ 


“ 


“ 


“ 


é‘ 


[11 


“ 


“ 


“ 


“ 


“ 


“ 


9109 рипом 


9? 


tr 


[42 


Ir 


or 
бє 
8t 


ГАЗ 


96 


одА IL 
од 95 


J9QUINN 
uonoo[[o2 


59 


AUSTRALITES FROM NNE. OF MORGAN 


uorseJqe Aq pouloouis 
АПетопо8 ‘sid Чоҙә үеләлә$ 
ош мор мод 'Punsıp 
-ur ouoz [јемојепбо poyely 
sud цо)ә pue saul] мор 
әш “Әшцо)ә pue повел 
-де Aq poeujooulg чошцетр 
-ur 20027 јемојепбо рохеј4 
вәтдапа [tula] 

-ur posodxs pue зи 4219 
‘SIUI мор мәр Y '"UOISEI 
-де Aq рощоошв ‘USIP 
-ur ouoz [euojenbo ролеј4 
syd pue зошј мор 
xo[duroo ‘apis ouo шоп 
ролошол јпошделј INPI 


sodejins Пе uo syd 

чало pue soul] мор эшо 
pus ouo је (pjo) зпцчоец 
тертоцопоз pews Ае 
-Injeu 8шло018 yoo pue 
Sunjd чаја 1эце popeiqy 
5ӘА0018 YI pue 

sud цоҙә “saul мор ошоб 
пошшоо S9AOOIS ц219 

pue syd цоҙә әш мор јо 
иәцеа зяц-рор хәішоо 


S9AOOIS UI 
pue sud ya ‘soul, мод 
gurqojo [enjeu лојје papel 
-qg ‹$әш мор мој :зутеш 
osmuq фечовщооф ‘ээвута$ 
тотлэзае зрлемој дошцяр 
-ш 2002 [enojenbo рохеја 


syıeway 


L'$ ЕТ 
ээвута$ 101191504 
по шш 9.9 
X 0-Е = UN c9 6 TH 
$:9 ти 
0:L ПП 
ә2ејіпѕ 101191504 
UO шш 6.61 
X 6-51 = un 6-4 8 П 
8L 9 ‘II 
8-4 LU 
0:6 su 
ээвуга$ 101191504 
UO ww /. CT 
X £:07 = 200 6:2 УИ 
0.6 v І 
(шш) 
JUISIIA әләцл\ 
9IPJINS 10142}$04 S1391819 Е Куо рй б 9102 [2110] лодштм 
UO SJIMS МОЈА әтаапа [етуип |. ә8ри №014 -enbo poxep ald 


рапициоэ—[ a18v[ 


Jo шдор !Aıayd 
-113d JO әлем 


[11 [11 


2102 1204 


[ело реотя 


“ 


$ 


[11 


TeAO 


“ “ 


тело реота 


3109 punow 


9 АТ, 
adeys 


95 


ss 


vs 


ES 


cs 


15 


05 


6v 


8r 


Lv 


I9QUINN 
uono 


El 


GEORGE BAKER 


60 


soul 
мод  [eurpnir3uo T тей 
-dıy> Á[[eprououoo puo ou() 
səu MOY pue зид 
4212 лошлој JO sjueuuloI 
мор :uorseige 49 pouioouis 


sud цо)ә мој saul] MOY [vu 
"ppmiSuo| pue ysijod цэ 


sud | 
q»j» pue səu мор мәр у 
ээвула$ JOLIDJUE UO Saul] 
MOY [eurpnirSuo[ ‘syd yaa 
әш ‘UOISEIQqE Ха poujoouig 
dəəp ww £0-0 “550106 
ww $1-0 = o[qqnq eua 
-ш pəsodxə эцо ‘5310 цоә 
мој pue səu мор әш) JO 
uiojed зяц-рор хайшоу 
поведе 
Aq рещоошв seale pue 
sud ц21 `ә2ејіпѕ 10112504 
uo зошј MOY ому-рјој хоја 
-WOD "opis эцо uo jounsip | 
-ut ouoz |јемојепђо рәҹ̧еү4 
запзрмз ш soui[ 
MOY мор AIBA “SIDRJINS 
ПЕ uo peonid-qQ»o Араша | 


де ап 101121504 
uo шшо € 


X T-L = WO 


oovjans 101131504 


SY IE Ua] uo S[IIAS MO] Y 


Кеме иом 1495944 wry 8 'AI " p9 
SUBUUI21 
SLNUMUOI syueuwa! | 
ApndeA әдиер опшу ПАГ | " £9 
opin 
STEM чо ww с | 
syueuwaı syueuwal 
jum | duna | SAI | " 29 
2»vjins | 
lOLI9]UP | 
uo daap 6-0 | | 
SSOJO? 6$. € | | 
aorpins = | 
lonusjsod | | | 
по Чээр 6۰0 | | | 
5501866“ “ we 9 АІ | | 19 
| | | | 
Arme шом | 1195949 чи ¢$ ‘AI | пздашпа | 09 
| | 
| 
| 6L Pr’ РАО 65 
| | 
| | | 
| | | || | 
| | | | 
| es ОСІП 910» 1804 85 
| ie ‘и | IPAQ | LS 
i |. | |] «mw | | | 
quasoid әләцм | | | 
$12]®12 — нн 2002 [P110] JIQUINN | AL JaqunN 
10119308 UO | emba рәҳер | ald ədeys uonoo[o) 


| 
| 


219919 [8190105 сәри моја | 3o wdop ‘KI 
| -119d JO әлем 


рапицио9--1 18Ү. 


61 


AUSTRALITES FROM NNE. OF MORGAN 


850122 шш /Т.0 919 
-qnq [euiojur [jews posod 
-хә тези одро suo шоц 
Ато [eprououoo [jews ви 
212 мој 'soui[ мор |ешри 
-1800] Jo sjueuuioa1 :popelqy 


soui[ мор мој “pa 
-А0018-Ч2)ә pue poiid-uojqd 
(a]qrsta A[oo1e5s 3nq 1994 
əy} О} o4?vOuOO АПЧ8Ц$) 
jeg 9»9j1ns 10119|504 'soui[ 
мор мој :ponid-uojs Ајош4 
ѕәшү мор 
мој u^ penid-q»je “тәш 
850122 
шш /1-0 рив 550128 шш 
67-0 Ssejims топорше uo 
so[qqnq тепторш pesodxo 
OM} зәп мор p9110juoo 
зецмешов Чешрпизпот 
ooejuns јомојџе UO Saul] 
мор мој “рәула-цоҙә A[9UYH 
‘uoiseiqe Ла рәщоошѕ 
syıew-asınıq [e 
повод ojeun[ |60018Р220 
*seui Moy pue syd 4219 
мој “потвелав 49 peujoouig 
soui[ мор pue syd 429 


мә :uorseJqe Ад peujoouig 


syd 4212 
oulog 'ooejins JOLISJue UO 
wos pue ээвта$ "1011950 
uo soul] мор тешрпуидиот 


syıewoy 


озејлп5 101121504 
по S[IIAS MOJĄ 


5191619 
e|qqnq [eroyms 


| $ә8р11 

| ЗПЗРА 

“UJOM 

58918621502) 

| ó 

‘NZEA 
‘UIOM 


АРМР илом 


| or1uoouoo 
UJOM 


ISTEM UO 
sjueuwal 
плод 


JOLISJUB по 


ЕТЕ з9е 8 
| sadpıı MOJA 
| 


ponunguoo—[ яу, 


| 


3495224 чит 
epis ouo 
UO јигишол 
oeguvp 
әпшу 


3125244 uin 


ә5ға әбиер 
jo sjueuwal 
IMUN 


9 


sonisoqqi3 
по 0:8 
вӘЦІ504418 
по 8.9 


juasa1d wry 


(шш) 


JUISIIA элэЧм 


9002 [2110] 
-enbo poyey 


Jo "дәр :Алоца 
-113d Jo aınyeN 


Lc IH 


Sc IH 


cc TII 


ве 


81 ‘III 


“ 


“ 


“ 


“ 


jeog 


< < 


[1j [11 


9103 
поддипа 


adh 
edeus 


поддшпа 


£L 


TL 


IL 


0L 


69 


89 


L9 
99 


с9 


лодштм 
uonoo[[o2 


GEORGE BAKER 


62 


sooejans yoq 
по вәлоо18 pur $14 yong 
'eoejmns ijouosjue uo ospy 
“шаор jo sixe Buoy 0} 121 
релеф saxe 3uo[ yum әде 
-Ins 101421504 uo шәпеа 


моу әхц-р|о; 
uols 


-е24е Aq payioows Ajjen 


‘xəjdwop | 


-xed pue poyid-yoia Ајоша | 


sud мој “әоғпв 101121504 
uo wed зиц-моц хоја 
-W00 Ашо 10995е opis ui 
padeys-113qquinp 
anuru ÁJIA зле зид y 
мор в ‘ens 1012104 
по 
Ајитејлаз 

ЈОЈ шом OO} 109 'oouro в 
0224 элеч p[noo Ацеш но 
"повелав Aq 
(Зипий-цоо Ад pamo] 
-103) Зшаацэ ој зпр puo 
Quo je 52024 ‘soul] мор 


pTeuipnii3uo[ pue sud 4274 


soul] мор 


згиц-моц  рецошоу 


КИРОВА | 


рзфоош | 


| 
| 


| 


]eurpnji3uo| саде) spug 


syıewoy 


| eoegins 1021504 


| 
| 
| 
| 


UO S]JIMS MO] Y 


ÁV A? Шом 


шом 
| ‘eads 


ISIMYIO] | 


332]1NS 


 зоцэше UO‏ اک و 


219914 [6190205 адри moją 


Jo yıdap :Алоца | 
-113d JO 2INIPN 


ргпиџиод—)| a18v] 


| эт‘ | с 
| |I HI wog 
Ansoggid | 
эцо uo | 2109 
8? l СА | подашта 
sjuvuua1 | 
| Juey | 
шщ 'әзпшш | = 
| | 
н | 9T 
| | 
" ы Of HJ 1208 | 
| (12295е 
| зио 
ul ээие 
| | -теодде 
| | әз 
“ “ | | — 
| 86 ш | yeog 
(wus) | 
1195914 әләм 
зпог Jeo} JoquinN adÁ L 
-enbo poyey ald adeys 


08 


6L 


LL 


9L 


SL 


|! qun N 
uonoo[[o) 

| 

| 


en 
хо 


AUSTRALITES FROM ММЕ. OF MORGAN 


doop 


59361 

-Ins 1004 uo soui[ мор јо 
uiojed зх-рјој хәрдшо> 
puo ouo 

ye vezins IMPLIJ pII 


олеопо) ‘эрмА UU €-Q ээвута$ 
5ӘЛ0018 Ц219 = ¡SIND-MBS, | 101491504 по шш 
Тетэлэ$ ‘syd олел Алол €:9 X S-L} 
‘sour мор әшу sn[d чроошв uu 1:0Х 2:0 


syd цоҙә лошј цопш YIM 
JayJoous 3P]INS 1009} 
-uy 'SƏU мод мој IM 
рә sovjins — 1014131504 
syd J979 мој 

:uorseIqe Аа  peujoouig 
‘yoodse uo-puo ur језшод 
soovjins 4104 uo syd 
J99 мәр рие зошј мо 


вәәеріпе јод uo зид 
J99 мој pue ѕәшү мо 
шоошв 

Ajureur — ooegms 101491 
-uy ‘sodvjins 1104 uo зи 
цојо pue saul] мор мод 
yoodse по-риә 

ит [VOIUOD "99ер8 10119} 
-sod по uioged yd 4219 
jueuwoy “soejins 10143} 
-ug pue 2002 Тепоуепһә 


poeg  ujoous  :popeiqv 


298JINS 101123504 


sx euros UO S[IIAS MOJĄ 


шш ©. | ‘ww 
СЕ X шшс 
8 210180 Se OMT 


sıoyen 


э1аапа erys 


51пеишә1 
punsıpu] “ " st ‘II 
UIOA 
*onguoeouoo | sogpo рипоте 
‘pooeds  |sduunjs озчец 
Á[9SsO[o / | Jo sjueuuiosq LI TI 
2191999194 1191 ә8чер 
зоврџ 1910] JO 
9SIMX20[O sduinjs 9Je Y 07 ‘III 
TeL ez Ш 
L €T ‘II 
SUOISOI 
ferıoyenba 
ш 99U919J 
-I9]UI WOJJ 51045 
Алем ut SuIMOUS 
вупешшет | sdumys sduey 
IZLA повел UII] LI TH 
Sopis 
зтцизопо9 guo[e әдиер 
sJueuwsl jo sjueuuro1 
ande‘ әупшу{ VT TIL 
6:9 ST TIL 
(шш) 
JUISIIA әләцл\ 
Ен А 5 а Teno} NQUNN 
5 -enbo psyey заета 
қоры мора Jo шдер :Атэча 


-113d Jo гизем 


рапицио2--1, ATAVI, 


< 88 

Тело L8 
204 98 
9102 yeog $8 
9102 [PAO #8 
1:04 £8 
«с “ c8 


9102 og I8 
зЯАТ, Joquinn 
әй4еч< uonoo[oo 


E2 


GEORGE BAKER 


64 


(se]qqnq [euiojur 
рәѕойхә ¿ рив sud yaa) 
sud үеләләѕ jnq '3urwous 
səu мор рәҹіеш Ароод 
мор :uorseJlqe Aq pouioouig 

52л0018 Oys 
pue sud ц2уо [euorsevooo 
pue 5901 мор  3XI[-PIOH 


‚SYIEW-aSInIq  [euorsi[[O09, 


pue syd мој ‘səu мор 
exu -p|oj ој Тешрпизиот 
STEAM, 


jo uonoujsuoo o[qndoo1iod 
ON ‘Surmoys $и jo sjueu 
-шәі Чим щоошз popeiqy 
(stem ШІ шоцощвиоз 
3481$ ou) so[qqnq [euiojur 
рәѕойхә j = syd [елолоб 
чешрпизиор әд о) ри) 
səu MOY мод “шш 7-01 
X 6:01 = pue JUUL 
SX1eur-asmuq [euorsi[[O9, 
pue syd әшоѕ Чим 998) 
-ing "xonp ww 8:01 X 
POL = 1001391 INSTEM 
s3A0013 pue syd цоҙә 
мој :soovjins (104 uo U12} 
-yed зиц-моц хојашоз Á19A 
(sud uorse1qe pue syd 
4212 umop шом) рэ A] 
-диц 'uorseIqe Aq роцоошб 


syıewoy 


зоват 101121504 
UO S[IIAS MOJA 


spua 
poiurod о) 
o319Auo2 
заври 
гешірпі 

- 00| 


рапицио2--1 ATV] 


шом 


(шш) 
3495914 әләцл 
$12219 ا‎ si м 9102 [BLIO] loquinN 
әїачпа 10:90285 | добры моја | endo PONE | Id 


(ззипягрш) 
9.5 8 Ш 
IZ ‘AI 
OC ‘AI 

(12unsipur) 
0: 61 'AI 


(UJOM Атол) 
X 1 


тезм 


Aq popunoi 
‘195944 wry 


МЕС jo зичем | 


9109 1204 
wo} 
ХИМ, 
AO 


(spuo 

pojurod) 

2441 
допчез4, 


“ 


(spuo 

рәрипо1) 

odÁ1 
gnuead, 


96 


$6 


76 


£6 


c6 


16 


06 


68 


Joquinn 
uono 


65 


AUSTRALITES FROM NNE. OF MORGAN 


('auoz perojenba psyeg = 794) 'oo»vjgms 8,189 uo Зшіәцјвәм 
19381 Ад ровпво горе ULY} тещет 310389] [eInjonijs peuo oq Кеш pue шол ээвутй$ < 431504418 JO pus peoiq je 22 д+ 


Е р ec ана UM eim c Mariage 


(se[qqnq pews posod 
-хэ pue syd цор) sid 


Тецо!$е220 pue soul] мор 
мәр :uorseIqe Ад poujoourg yuoseid wry СЕ ‘AI 201 
syd pue 431509918 43150918 Jo 
$9A001S8 Цо)ә мој :uorseIqe по puo је әрім 
Aq payioouis Аргед 'ризд paryuna шш g 
9SIAX2O[o [814$ moys 0} *onnuoeouoo зивишој 
рид; ѕәврі мор JO syed теэр AeA due] а ТЕ ‘AI e 101 
sso2oud 8и145}э 
јоцлео шоу syd мод doop UU бр 
"поцепшеде Əy} OUT puan pue ээвутп$ 
‘илом Ajjeuoısesso әй 101193504 по 34141504418 uo 
мор <потвелде Aq peujoouig 850122 ww [۰9 Іс? 0€ ‘AI © 001 
Аузодатв jo 
9021118 101131504 Jo эциээ зоврџ 
UI 5олоола II JO 113} Отцизопоз (801453 
-3ed (SABI ZI) 2яЦ-1е15 [er Jo шоц 
-pey 'чоцепџоје əy} ozur |ooejins 101123504 зпешшол snoijsn[) 
рмото [rej ur ѕәшү мод juouurz.9 x 5:8 onse A }цәзәл@ WIN 67 ‘AI 3i 66 
JUSPIAS 
$эл0018 [fews зтет “әш 
мор pue syd мој “uorsel 
-qg Aq poujooulg ‘ээвута$ 
JoLIsJue uo doop шш 7-9 tA}ISOQQIS uo 
pue ssome шш 61-0 ма 0:5 LC “AI + 86 
илом puo 3uas21d шту 
pue yo uoxo1q 183] Jo пет, doop 
"рчо pərəde} ојш 80120116 шшщ $-1 
-поэ ѕәш мор [eurpnjrguo'T 01 1-p 8C “AI долрлез 1] L6 
(шш) 
вени yuosoid әләцл 
998 пе 101191504 $19}e19 ius ys де 9102 [е110] JIQUINN edÁT JaqumN 
ЕА UO S[IIAS MOJA e[qqnq [е1201п$ а 1 j -enbo poyey эта edeus uonoo[oo 
| 5981 MOTA то mdop «Алоца 


-113d Jo o1njeN 


рапициоэ— нляуд, 


GEORGE BAKER 


66 


д9е 108 10113} 
“UB UO JUIPIAS uorsso1dop 
STEM ON “3SIM-YI3U9] Аце 
-12428 Зшриәц səu мор 
ром) JO uiojjed xo[duio;) 
o»vjins IONUL UO 


juosoud 
шы шол 


a1qndadiadwr | uorssoudop эЗиец Jo 
STEM “SUIMOYS ѕәшү мор dumis pews 
әтеі pue зи yaya Jueuwal pue juosoud 
{10158198 Áq рәшооше шы UJO AA 


səu MOY мој 
pue syd 4312 әш. ‘ezans 
louojue uo  o[qndooiuod 
Á[99JBIS UOISSIIdIP stem 
{10158148 Ла — poujoours 

‘syd 
214914 мој pue sud yoja 
әш “a3[qeysin3unsip jou 
$90 MO]. "uoıseige Áq 
peyjoows :3urnin25O по 


-soidop јѕтем JNOYIIM po 5ujuo»uoo quosoid 

-AIND AJUIAI PLNS JOLISJUY andeA WII ПЛОДА 
(se]qqnq pews oovjuns 

pasodxa pue sid 4212) зоэзие по 

sud мој в ose 'soovjuns doop ww /0-0 

yoq uo soeur мор ox pue ‘ww g-¢ 

-рјој jo ulajed хојашод) X UU p.p 


9Xx1[-940013 
pue рэцэаээрлэло  soul[ 
MOY әшов ‘syd мәң 'spuo 
poiurod оз puan saul] мор 
мој :uorse1qe Aq poujoouig 


doop ции 1-0 
pue ‘шш ¢-p 
X 1-9 = mem | вупеишол 
зпо-рэЧ21 |andeA Алэд а: ш 


(шш) 
әзеріпе 1п9в914 әләцм 
oorjuns 101191509 $19]£15 9uoz |е1101 
РИМ UO S[IIAS MOJĄ 919919 jerogang IOH9)UE UO | enba payey 


| задри мощ | Jo yıdap :Алэча 
| | | 1198 Jo o1njeN 


рапицио2--1 918ү], 


" 801 

| LOI 

«€ 90I 

подушта 501 
(разтозвтр 
Anysıls) 

подушта РОТ 
(зриз 
pajurod 
Qa 9941 
Jnuead, 
-qo»eouddv) 

поддчпа 601 

odÁ ү, JaqunN 


adeys | п029100 


67 


AUSTRALITES FROM NNE. OF MORGAN 


550106 
шш 0-7 о} dn sid әд 
-qnq pue syd чојо АІшеш 
= ulojed ounjd[nog ‘илом 
pue ропщцовц puo 


рэрчпол pue рэ 
puo пет, ‘имоЧ$ Ajurejd 
jou SOUIT мор  P3]SIM] 
‘syd чајо мој :иотѕеіде Aq 
peujoours—j5edse по-рџо 


ur Jena Ајојецихолаа4у 


9261 
-INS лотлојџе UO зошј мор 
хојашоз ој [erpew ‘pond 
-цо)ә pue pou мор ем 
AWARD 'ПЕМ ләишцу әзе] 
-ıns loriojsod uo цзпоп 
плом ‘тэзэигетр 


ст Apeyewrxoidde Ayıae) | [HAS JO SJUBULIIY 


sadueg ио вий Ч53э 
‘ysturea yoyo а 
Jo ooejgms 20191509 по 
soul] мор ‘әјәшетр 550128 
“pue syd U94 `әоејіпѕ тот 


-iojue uo soui[ мор [PIPE 


sooegins 12410 Se pI 
se puo рәлцовің 
yoyo мој грошјор-пом Soul] 


мор 8шлодеј үешрпудиот 


syd мој :зошј мор 
јешрпидиој мој е :uoIsel 
-qg Aq рещшоошв--рало 
-o1 Арч в pue рәуепиә) 


ту "go чолола (011 “ON 
ој лерциз Ајавдола) пе 


syıewoy 


TeL 


jends OSTA 


oovjns 101193509 ssome | -Popnue 

шш | по $50198 шш 91 шш g.g] Aago |АпешЗели 
jo Zurusdo шом | 319 шом 

"2109 тела 

ISIMIIO]O 

ээвута$ IOLIS]UE -пиг se 

по уд тешерш  [9[qruJoosIp 
рәѕойхә шом | 214 шом 

‘syd 

Кеме Шод 

ooejmns 


9961 1011915049 SI9]B 19 


UO S[IIAS MOJA IOLI9]UE по 


S3993 
9113281} 
Атагдола 
= AyIsoqqis 
JO MOTA 
по-риә ш 
$19287 Пешев c 


пет pueq 
озпъц јо 
sduinjs UJO AA 


dıeys 
Атолцејол шу 


doop 9. p 
Өз С 


(шш) 
juoso1d элэЧм 
9UOZ [ELIO] 


e[qqnq 1221$ | зодри моја | -enbo poyey 


o yıdap *K1oud 
-пәй JO o1njeN 


£C “AI e 


CC “AI Фотртезт, 


порта 
MOT[OY 
“пояола 


y pue 
у “UIM 


£I 


(30158101 

| озпец 

Jo 11/1) 

порта 
рәдие]д 


Чотртеә} 
293.8] JO 
пе) SUOT 


doıpıes} 
8107 


edÁT 
edeus 


ашп} 
ald 


УП 


ЕТІ 


сп 


ИТ 


OTI 


J9QUINN 
попоепоо 


A A ا‎ IF pM E تي‎ 


рәпициоо-- | ялау, 


GEORGE BAKER 


68 


sud yoo 3181 E аи аи I ee, ви CNRC CN 


pue вәлоо18 цоҙә Jueuwal 


(yır-dıd,) 
мор “UOISPIQU Аа рофооше ЕЕ I [BAO пеш сет 
19819 
e[qqnq 
sud 4212 эте1 ezans 101121504 шол 
pue 89л0018 цоә juruuloI uo doop шш 8.0 pews YIM 
мор ‘UOIseIge Aq рофооше “SSOJIB WU СЕ " - ЈЕ ‘II [вло [юш 121 
1931210 
29 118 101121504 ојадапа 
sud 4212 uo doop ww $.0 (илом) шом Чим 
эпици pue ѕәш мор мод 58010е шш Y 1195919 шу РЕП јело ЦЕШ< 071 
sduinjs 
o3uvep Jo 
(sso1»v шш [.] ој dn Sjueuuia1 
sa1qqng pasodxa Ajgıssod 9jnurui 
= зид wos) səu мор ÁJIA ЧИМ 
мор в pue syd цоҙә [BIA 81 uong 61I 
UOISOIO 
шоц 
әшппо 
sud 4212 Је[п8ә2111 
eug pue səu мор мој ЧИМ 
Чим "eg АЈәлцејәг uno CE ‘I [PAO pews 811 
duinjs 
o3ueg јо 
S)JUPUUIOI 
so»?ejins yoq uo syd цо)ә (ulom) 9jnurul 7 
|епо15е220 pue saul] мор 3NUIJUO) | L'I Чил vonng LII 
syid 4212 | | (попа e 
мор Jezns JoLIsJue по (ulos) | | Арешйио 
pue »ejıns 104323504 uo | felıds osim (шом) | 4199044) 
səu мор 'лојошттр ззолоу -4»o[»nuy 1195919 wry | ст | sua] | 9II 
sud 4210 мә; | | sjuguuio1 
:S398JINS 4104 uo Ulayed  |oovjms 10121504 21цпдопо9 | (изхола UI) | e3uvg | 
əu мор әңц-р[о} хојашод uo WWZ-S x 0-8 | 'UIOA "мод s3uve|4 6101, Чим јеоя | SII 
— 1125914 злоцм | | 
syıeway eovegms 101121504 | 8197212 PS pie = re ео? зәашп | oM | WR 
| UO S[IIAS MO | 99919 enyn 5 -епрә рәуе | ае | BUS uono 
| п ld 1qqnq jer»yung задрџ моја Мади d | Id | Ч | 
| | -119d JO эицем | | 


рәпицио2—1 аляут 


69 


AUSTRALITES FROM NNE. OF MORGAN 


SUE UU. 
ud цоҙә pue 940018 мор 
‘әш мор Чим па 'рорелау 

(моПецв pue 580128 
шш с.] ој dn syd o[qqnq 
19318] pue syd q5jo Пеше) 
syid телэлэ$ ‘soul] мор мод 

8142149 

snotA9Id шо1ј səu мор 

pue (илом) syd Ч2јә jo 
SJULUWII чим Ing ‘рэрелау 

Soul] 

мор мәт ‘рэрелае pym 
-әшоѕ “payid-q99  Á[ourq 

JUSPIAS soui[ мор 

мој mq “ид se so[qqnq 

pesodxo pue syd Ч2јә [елә 
-A9S “потълае Аа рофооше 


ponid 
-Ҷојә Appuy jnq тещоошв 
зэовулй$ 192440  “39ejIns 
1011э}504 по syd 4219 


euros 'soul[-MOg p9110juo;) 

o1jsn[ 
(ЛӘ 484 5м0Ч$ puo 
ројепџоје ozur рџод Soul] 
мор “Аузодат uo uloyyed 
our MOY 9xXI-PIOJ хәтішо> 


syıewoy 


9981018 10119}sod 
UO SJIMS MO] 


(аәәр 
шш (0:1)әдрә 
9uo 18 JINS 

9113281] uo o. v 
X др = 200 


8191812 
o[qqnq Тута 


ж. 


0.2 


1:9 


$$ 


0.2 


oguep 


ищ) JO 
Кеме UJOM | JUBUUIOJ еш 


Oc TI 


67 TI 


87 TI 


-----------------|---------------------|---------------- 


(шш) 
3095914 злоцм 
9uoz [ет10} 
-enbo poyey 


ә2ејіпѕ 
JOLISJue UO 
səp моя 1 


ponuyuos—/ WISV] 


о yıdap ‘Атэча 
-113d Jo әле 


J9QUINN 


Id 


9109 [RAO 


(Теошоэ) 
9102 ЈЕЛО 


долрлео L 


9109 Тело 
рерота 


< [13 


(uorso1o 
[11389119] 
0} әпр 
odeys) 
9109 
[е2ио2 


ІРАО 


ЧЯотртез; 
reus 


odAL 
edeus 


671 


871 


Lol 


971 


ча! 


УСТ 


ха! 


J9QUINN 
O) 


GEORGE BAKER 


70 


вәоғ) 
-Ms og uo syd yaa әш) 
1619л96 сриә  pojenugje 
our puoi) səu мор јо 
upped әуц-ріо) “хафшоу 
1298} злу 
el} ЧИМ 411509918 Jo puo 
илом PUB uyoq pua paje 
-NUY "sud цоҙә pue soui[ 
MOY швишол мој “рәреіау 
95vjins JOUR uo syd 
4212 “әзерпв 1oni9jsod uo 
sud qo pue зори моја 
на 
yoo мәр  :suormnenugjje 
оф; Ozur рџод saul] мо 
'se»vjins 1104 uo uye 
әш мор хәүїшогу 'uaxo1q 
әле mq “ра ww у.г 
pue £-7 = spud ројепџоу 


sadejins 4109 
ио syd цо)ә pue saul] моа 

Syu 2829 
течовщоз, pue 514 yoo 
[21949$ ‘5940018 MOY Jueu 
-ШӘ1 O^] 10 ouo JUIMOYS 
jnq “повелде Ад poujoouig 


syıewoy 


заври моа | Jo yıdap 'Алоца | 


| -1199 JO aınyeN | 


рәпициоо--| яляут 


З1цизопоз 
sı jurod o3uvg 
uoneude)s Jo duinjs 
рипоте yueuwal 
jue ua 318.1 pue . аоірівәј 
ande‘ 1195914 wiry 9€ ‘AI ПЕш< 
Әоіріғә) 
1195914 wry ÞE ‘AI Jopuo[S 
un 
popunol шол TC III yeog 
5001821 
[£110;enbo 
ш 
papyurım 
“лом (ww 1-0) 
Чешірпі 2107 
-I3uo | моеи 'UlOA, ZE III гопев) 
¡ends 
ом 4202 
- UL se 
әүатилә2ѕтр duinjs o3uvg 
mq an3ea jo швишо1 
ров шом шом [еш 0t ‘II ТРАО 
9 М ¢ LZ ‘Tl “ “ 
(шш) 
juosa1d злоцм 
vezins 101431504 $19]?15 | Ten ca 2002 [E110] JIQUINN adÁ L 
UO S[IIAS MOJĄ 219914 [юп Са -enbo payey | ed edeus 


Sel 


vel 


EET 


TEI 


ТЕТ 


ОЕТ 


ташты 
| uono 


71 


AUSTRALITES FROM NNE. OF MORGAN 


UOIS 
-е4е Aq рәшоошв Ajurew 
‘syd Ч23э рив saul] мор мед S-pI 97 “sz ‘TI Aut СРТ 
„зялеш-ледецо, ojeun[ JRI 
pue syd цоҙә јигишал мој 


YHA :uorselqe Aq peujoouig Т-РТ Ol ‘TI "out ІРІ 
зид ([eoruo2) 
yoyo pue səu мор әшч ©-6 6 ‘Il 9102 ЈЕЛО ОРТ 
(шлој 
риполе 
$50198 ww 921914шозш) 
gg 01 dn syd ‘sou мо 0-6 61 TI 9105 ЈЕЛО бЕТ 


so»ejins 10119}504а 
pue лоџајџе 55010 o[od 
0} 2104 шол ѕриәјхә улеш 
-MBS, 'so1njonijs UIYISYISN 
pue usy>sJoy ojnurur ‘этел 
pue syd цоҙә pue saul] 
MOY чим ээвута$ ломојшу 
“на цоҙә мој ЧИМ “SdRJINS 


101194504 uo ‘зэи мор Jo onnguoouoo 
uiojed зяц-рог 'хојашод чпом juesa1d шту sus] SEI 
Әшцоҙә Aq 
роџедзор-лоло 5201 мор | jurod 
wos pue syd 4219 [EISASS UOreusejs UIOA SI jnq 
‘pus ројепџоје Əy} 550106 punole | ‘opm 8.1 
asim} yorga JO eulos әш] З21циеопоз = jueuwal 
Moy Jo шэцеяа xoa]duo) ‘IOM surly Чолргеэт, LEI 
рэрелае ыға ul 
"sd цојо мој y ‘pus paje 
-позује ојш роод Чота јо 
әшов “әш мор JO uIsyyed 
омђ-рјој хэашоэ ер juoso1d 
Ареди vezins = 101191504 wH шод 9€I 
(шш) 
ooejins 1повол4 элэЧм 
әзер Іп 101191504 SIo9]elo лопојџе UO 9102 [110] JequinN J9QUNN 
A UO S[IIAS MOJA e[qqnq [eroying 3 E -enbo poxep әуета Uuornoo[oo 
j 895PH MOLA [yo yidop “Atoyd 


-113d JO әлем 


рәпициоо-- (|, a18v] 


GEORGE BAKER 


72 


'euoz [en10jenbo рохеја $ 


S ERR A ECO E Об a dis. COMMO = 22052 2 - _- _ _-- зиме 
| 


$723] JO 
ри» do} oj oovjins 10119] 
-sod jo әЗрә esip шоц 
55015 (5940018 ydMI =) 
SYIew-Mes, вий чаја мәң 
те} ош pua pue шом 
5940018 мор JURUW II мој 
"поведе Ад  poujoouis 
"850128 ШШ Z-Z = $729] 
uo зјадпа [euiojur pasodxq 
AIA JO 
WII ЧИА ornguaouoo 239%] 
-INS 21njoe1j uo Saul] MOJA 
"sud y3 [yews pue saul] 
MOY әш; Jjuguunl ЧИМ 
jnq “повелав Aq poujoouis 
syiew 
-19]?u25, Neun] мој e ‘syd 
J212 репоеодо 'soui[ MOY 
әшу мод 'so»vjins гаицовц 
pue 19jnO jo $14 бош 
peuoous рив  рорелау 
UOISEI 
-qe Aq poujoouis АцелопоЗ 
‘syd ч212 pue soul] MOY мәң 


(paje3uo]a 


eulos) syd YI ‘5эи| MOJA 


syıewoy 


Jezns 
101121504 uo 
550122 ШШ 6- tT 


| 
| 
| 


»eJıns 101121504 
UO S[IIAS MOJA 


(Чээр 

шш с) ssolse 

6:6X S-II 

= ens 31) 

-9€1j uo ÁJIARO 
Геилаш pasodxy 


ssome ww с 
‘punol = Á MALVI 
[еигәјш pasodx q 


398JINS 101121504 

uo doop шш 

с. Г рие sso1oe 
шш $. ¢ грипом 


$1918.15 
2144п4 [eroyng 


шом 2109 
ЕР! УС ‘AI Чотртеэ 1, [РТ 
K[uo apts 
9UO UO ‘Шод 9102 1204 
€9 CT II 024014 orl 
9109 
punoi 
8-71 9 ‘II 994014 Srl 
L Е 8 27 ‘TI [11 “ pp] 
| (теошоэ) 
еп 91 ‘II 9105 Тело | ЕРІ 
(шш) 
3495914 IIYAMA 
مل‎ iar ó 2002 [E110] JIQUINN ЧАТ, лодштм 
REN -enbo poyey ald ade ys иоцэә[од 


$93pI1 мод Jo yıdap ‘Aıayd 
-119d Jo ounjeN 


ргпиџиоз—)| a18v[ 


73 


AUSTRALITES FROM NNE. OF MORGAN 


"оделоле 
əy} JO opis цовә ww (б.т 03 шш 6-0 шоц ЗшАтел son[eA Шдор әй ‘иэциоэ4$ лејпоплед e jo ээчэлэдийомо әш punoie пе 
yıdap әшев әш завмје JOU әле 59007 9S9Y) “әт “шпор цове лоу опел оделоле эле sjuouraInseour дәр 2102 [elioyenbo poxe[4 


so1njonijs 
‚uoyasyssy, pue  ,uogo 
-Joy, o[quiesori soinjonijs 
Делви, с 10 с “pus [Ie] 
ројепџоје oy} OUT JSM) 


qorgA JO әшов 'soui[ мор 3102 
pue зи цојо мој :pepelqy 9:51 $2 ‘AI doıpıea] 8?! 
(шш) 
| goejins 3иәѕәЈа элэЧм 
ээвута$ 101123504 S19]8.19 1OLIojUe по ouoz [er10j JIQUINN edÁT aaqumN 
ida UO S[IIAS мо e[qqnq Терута$ |, э8ры MOLY -enbo poyey yeld edeus uonapo 


Jo Ч39эр 'A1oud 
-пәй JO o1njeN 


рапицио2—[ 41879], 


74 . GEORGE BAKER 


30). The cavity depth of the broken hollow button illustrated in Pl. 9, fig. 3 is 7:3 
mm. Since the depth of the specimen is 10:6 mm from the front pole to the broken 
back surface, the thickness of the front wall in its present aerodynamically ablated 
and partially terrestrially eroded state is 3:3 mm. Originally it was probably at least 
twice this thickness before the onset of aerodynamic ablation of the primary hollow 
form. The thickness of the rear wall has been calculated from diagrammatically 
reconstructing the original form as being a little under 0:5 mm; this is very thin, 
hence its failure to resist terrestrial erosion and persist as a complete, unbroken 
hollow australite. 

As gauged from the specific gravity values listed in Table 1, it becomes evident 
that none of the specimens contain unbroken internal bubbles of a size warranting 
their classification as true unbroken hollow forms. The lowest specific gravity of 
2:348 15 for a teardrop-shaped form (Table 1, 98, Pl. 12, fig. 27) in which one ог 
two enclosed bubbles in the size range below 2 mm diameter may be responsible 
for lowering the specific gravity 0:057 below the average value. Alternatively, the 
specimen may contain a number of scattered, even smaller internal bubbles. Hold- 
ing this teardrop-shaped specimen against a strong beam of light failed to reveal 
the internal translucency shown by hollow forms with distinctly lower specific 
gravity values. 

Some specimens reveal surficial bubble craters 2:5 mm and over in diameter 
(Table 7). These sometimes occur on the posterior surface (e.g. Pl. 9, 29; Pl. 10, 
2, 31; Pl. 12, 6), sometimes on the anterior surface (e.g. Pl. 11, 12). They are not 
as deep as in the more distinctly broken hollow forms (e.g. Pl. 9, 3; Pl. 12, 30), 
and apparently represent the sites of gas bubbles of intermediate size (approxi- 
mately 2:5 mm-5:0 mm in diameter) that may have burst at the surface of the 
tektite during formation at the extraterrestrial birthplace. Terrestrial erosion has 
subsequently worn down and modified the rims and walls of these intermediate 
bubble depressions. 

Smaller pits on the surfaces of several of the specimens (e.g. Pl. 9, 10, 12, 29, 
Sos Fae ROS 11,19, 22: Па. 5,5, 85, БЕР 12, 6, 17:37) 25228) Жете 
probably largely produced by differential solution-etching during burial in moist 
soils. Embedded in some of these pits, also jammed in or sometimes partially 
cemented along a few of the solution etch grooves and etched-out schlieren, and 
occurring in parts of the few flange-core boundaries still extant, there occurred 
occasional light-brown to red and brownish lateritic constituents comparable with 
the soils in the region of discovery. The colour variation of these embedded terres- 
trial soil constituents arises from differential leaching of the natural rust components 
(ferric oxide and ferric hydroxide) from place to place. The soil particles lodged in 
certain of the deeper parts of the sculpture pattern of the australites are mostly the 
finer fractions of ferruginous clay material carrying occasional small, well-rounded 
detrital grains of quartz ranging up to 0:5 mm across. These constitute the adventi- 
tious materials that were removed on cleaning the australites preparatory to weigh- 
ing and determination of the individual specific gravity values. 

Collisional bruising of some of the specimens has produced incipiently-formed 
to more specifically defined chatter-marks of lunate to sub-circular outline on some 
of these worn australites (e.g. Pl. 10, fig. 4, left-hand side of photograph, and Pl. 
11, fig. 2, top left portion of photograph), and these have been further weathered 
to different degrees. In these ‘bruise-mark’ structures occur small areas where very 
thin flakes are tending to lift up, and minor amounts of the ferruginous clay con- 
stituents of the soil have filtered in to form thin films under parts of the bruised 
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portions of the tektite glass. Evidently collisional bruising of some specimens has 
arisen fortuitously during limited distances of transportation of australites and other 
constituents of lag deposits across the deflated areas constituting the bare ground 
on which they were found. Smaller, less frequent collisional ‘bruise-marks’ may 
have resulted from the impact of smaller stones or granules washed against the 
australites during run-off of rainwater on local gently sloping parts of the surface 
where they were found. 
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Explanation of Plates 


РГАТЕ 9 


Fig. 1-46—Eroded round forms of australites from near Morgan, S.A. 1—posterior surface 
and 2—anterior surface of the same flanged australite button; 3— posterior surface 
and 4—anterior surface of the same broken hollow form (4 reveals worn remnants 
of flow ridges); 5-6— posterior surfaces of lens-shaped forms; 7-8—anterior surfaces 
of two different button cores from which the flange has been shed; remainder 
9-46— posterior surfaces of worn, mainly smoothed round cores sometimes with 
small craters (29), chipped edges (33) and flow lines and etch pits (20, 43, 45). 
Photographs, natural size, by N. Philip. 


РТАТЕ 10 


Fig. 1-34. -Eroded oval forms of australites from near Morgan, S.A. 1, 3 reveal flow swirls; 
2, 31 show surficial bubble craters while 34 possesses a large bubble crater on the 
posterior surface of a small form; 26 is an end-on view to show the conical core 
type of outline, with flaked equatorial zone showing on each side. Irregularity of 
outline in plan aspect of some forms (e.g. 16, 23, 25, 27, 28, 30) is due to erosion 
and fracture. Photographs, natural size, by N. Philip. 


PLATE 11 


and 34—anterior surface of the same canoe-shaped form, with narrow flange (32) 
and remnants of flow ridges (33). Some of the boats are broader forms (e.g. 7), 
others are more slender for their length (e.g. 8, 26, 27). Unless otherwise stated, 
posterior surfaces are shown. Photographs, natural size, by N. Philip. 
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РГАТЕ 12 


Fig. 1-38—Eroded dumbbell-shaped forms (1-16), 'peanut-like' forms (17-20), oval 'nut-like' 
form (21), and teardrop-shaped to pear-shaped forms (22-38) from near Morgan, 
S.A. Nos. 2, 4, 5, 8, 25, 28 show poorly marked flow lines; 6, 30 show exposed 
internal bubble cavities; 26—side view of gibbosity of teardrop-shaped form and 
detached attenuated tail of a teardrop-shaped form (probably from two different 
but allied specimens); 31, 33 show small remnants of the flange at the broader end 
of the gibbosity; the constricted waist region of the dumbbell-shaped forms varies 
from broad and stout (e.g. 1, 2, 7) to narrow and slender (e.g. 5, 6); 11 reveals 
minute remnants of the flange structure in the waist regions; a star-shaped erosion 
sculpture pattern is shown by 29. Photographs, natural size, by N. Philip. 
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CATALOGUE OF MIDDLE PALAEOZOIC TYPES AND FIGURED 
SPECIMENS IN THE NATIONAL MUSEUM OF VICTORIA, 
PART 2 


By EDMUND D. GILL, Assistant Director 
and ETHEL M. DAVIES 


Class Carpoidea 


Rutroclypeus junori Withers. P 13681 

Lower Devonian. 

Collins' Quarry. 13 miles NW. of Kinglake West P.O., on the W. bank of King 
Parrot Ck where crossed by the N. boundary of the Parish of Kinglake, 
Victoria. 

Mil. Map Kinglake Sheet, Grid Ref. 254, 799. 

Holotype. 

чаша, R. B., 1933. Proc. Roy. Soc. Vict. 45: 18-22, Pl. 5, fig. 1, text fig. p. 


Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 1, fig. 1, 3, 
text fig. 6. 


Rutroclypeus junori Withers. P 13682 
Lower Devonian. 
Collins” Quarry, Kinglake West, Victoria. 
Paratype. 
Withers, R. B., 1933. Proc. Roy. Soc. Vict. 45: 18-22, Pl. 5, fig. 2. 
Gill, E. D., and Сачег, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 2, fig. 2-3. 


Rutroclypeus junori Withers. P 16792 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Hypotype. 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 1, fig. 2. 
Explanation of plate reads ‘holotype’ instead of 'hypotype'. 


Rutroclypeus victoriae Gill and Caster. P 16441-2 

Lower Devonian. 

Middendorp's Quarry, Kinglake West, Victoria. 

Holotype (Counterparts. P 16441 antianal surface. P 16442 anal surface). 

Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 2, fig. 1 
(antianal surface), Pl. 3, fig. 2 (latex cast of antianal surface), Pl. 4, fig. 1 
(anal surface), Pl. 5, fig. 1 (latex cast of anal surface), Pl. 7 (stereoscopic 
pair of latex cast of antianal surface), text fig. 2, 8. 


Rutroclypeus victoriae Gill and Caster. P 16443-4 
Lower Devonian. j 
Middendorp’s Quarry, Kinglake West, Victoria. 
Paratype A (P 16443 figured; counterpart P 16444). 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 4, fig. 2, 3 
(latex cast). 
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Rutroclypeus victoriae Gill and Caster. P 16883-4 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Paratype B (counterparts, P 16884 figured). 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 3, fig. 3. 


Rutroclypeus victoriae Gill and Caster. P 16451 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Figured specimen. 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 3, fig. 1. 


Rutroclypeus victoriae? Gill and Caster. P 17423 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Figured specimen. 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 4, fig. 4 
(latex cast), 5. 


Rutroclypeus (?) withersi Gill and Caster. P 16452-3 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Holotype (External moulds of portions of the anal and antianal surfaces). 
Gill, E. D., and Caster, К. E., 1960. Bull. Amer. Paleont. 185, Pl. 5, fig. 2 
(latex cast ), 3. 


Rutroclypeus (?) withersi Gill and Caster. P 16450-1 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Paratype (counterparts). 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 5, fig. 4; Pl. 
6, fig. 1. 


Victoriacystis wilkinsi Gill and Caster. P 16787-8 
Upper Silurian. 
Locality F41-42, Dargile Beds, Parish of Heathcote, Victoria. 
Holotype. (P 16787 carapace, P 16788 plastron. ) 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 8, fig. 1, 2 
(latex cast of plastron); Pl. 9, fig. 2 (carapace); Pl. 10, fig. 2 (latex cast of 
carapace), text fig. 11. 


Victoriacystis wilkinsi Gill and Caster. P 16904 
Upper Silurian. 
Locality F41-42, Dargile Beds, Parish of Heathcote, Victoria. 
Paratype. 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 9, fig. 1 
(latex cast). 


Victoriacystis aff. wilkinsi Gill and Caster. P 16880-1 
Lower Devonian. 
Middendorp's Quarry, Kinglake West, Victoria. 
Figured specimen (P 16880 carapace, P 16881 plastron). 
Gill, E. D., and Caster, K. E., 1960. Bull. Amer. Paleont. 185, Pl. 10, fig. 1 
(latex cast), 3. 
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Class Asteroidea 


Baliactis flemingtonensis (Withers and Keble). P 13813 
Upper Silurian (Melbournian). 
Flemington (— Moonee Ponds Creek), Victoria. 
Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
Pl. 11, fig. 3, text fig. 7. ‘Palasterina flemingtonensis’. 
Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 
Eoactis stachi (Withers and Keble). P 13811 
Upper Silurian (Melbournian). 
Corner of Collins Place and Flinders Street, Melbourne, Victoria. 
Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, Pl. 
11, fig. 4. 'Palasterina stachi’. 
Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 


Eoactis stachi (Withers and Keble). P:13812 
Upper Silurian (Melbournian). 
Corner of Collins Place and Flinders Street, Melbourne, Victoria. 
Paratype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, Pl. 
11, fig. 6. ‘Palasterina stachi’. 


Lepidaster australis (Withers and Keble). P 13805-6 

Silurian. 

Cutting on Yan Yean to Arthur's Creek Road, 1 mile E. of junction to Doreen, 
Victoria. Mil. map Ref. 178, 660. 

Holotype (counterparts, P 13806 figured. 'Syntypes' of Withers and Keble). 

Withers, R. B., and Keble, Е. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, Pl. 
10, fig. 6, text fig. 1, 3. 'Hudsonaster australis”. 

Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 


Lepidaster australis Withers and Keble. P 13807 
Silurian. 
Cutting on Yan Yean to Arthur's Creek Road, 1 mile E. of junction to Doreen, 
Victoria. Mil. map ref. 178, 660. 
Paratype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
‘Caractacaster yarraensis'. 


Palasterina umbonata Withers and Keble. P 13810 
Silurian. 
Near Plenty Ranges, Victoria. 
Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 

Pl. 10, fig. 4. 

Petraster angustior Withers and Keble. P 374 
Upper Silurian (Melbournian). "npe 
Yarra Improvement Works, South Хагга, Victoria. 


Holotype. | 
Withers, R. B., and Keble, К. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 


Pl. 12, fig. 4, text fig. 6. 
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Petraster angustior Withers and Keble. P 372 
Upper Silurian (Melbournian). | | 
Yarra Improvement Works, South Yarra, Victoria. 


Paratype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
Pl. 12, fig. 5. 
Petraster smythi McCoy. P 7604 


Upper Silurian (Melbournian ). 
Moonee Ponds Creek, Flemington, Victoria. 


Holotype. 

McCoy, Е., 1874. Prod. Pal. Vict. Dec. 1: p. 41, Pl. 10, fig. 1-1b (figures 
reversed ). 

Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
Pl. 12, fig. 2. 

Petraster smythi McCoy. P 13815 

Silurian. 

Kilmore East, Victoria. 

Hypotype. 


Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
Pl. 12, fig. 1 (plasticine cast). 
Phillipsaster selwyni (McCoy). P 12207-8 
Silurian. 
Range on E. side of Commonage, Kilmore, Victoria. 
Holotype (counterparts, ‘syntypes’ of Withers and Keble). 
McCoy, F., 1874. Prod. Pal. Vict. Dec. 1: 42-43, Pl. 10, fig. 2-2a (P 12208), 
fig. 3-3a (P 12207), (figures reversed). ‘Urasterella selwyni’. 
Chapman, F., 1914. Australasian Fossils. 8vo. Melbourne, fig. 77B. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
Pl. 11, fig. 1 (P 12207), fig. 2 (P 12208). ‘Salteraster selwyni’. 
Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 
Promopalaeaster meridionalis parvior Withers and Keble. P 13816 
Upper Silurian ( Melbournian ). 
Moonee Ponds Creek, Flemington, Victoria. 


Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Коу. Soc. Vict. 46: 220-249, 
РІ. 10, fig. 5. 
Schuchertia junori Withers and Keble. P 13808 


Lower Devonian ( Yeringian ). 
Collins’ Quarry, Kinglake West, Victoria. 


Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
РІ. 10, fig. 3. 
Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 
Schuchertia macrarta Withers and Keble. P 13809 


Upper Silurian (Melbournian ). 

Hoffman Brick Pit, Brunswick, Victoria. 

Holotype. 

Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
РІ, 12, fig. 3, text fig. 8. 

Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 
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Ulrichaster biradialis (Withers and Keble). Р 352 
Silurian. 
Range on E. side of Commonage, Kilmore, Victoria. 
Holotype. 
Withers, R. B,. and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
РІ. 11, fig. 5, text fig. 10. “Salteraster biradialis’. 
Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 


Ulrichaster biradialis (Withers and Keble). P355 
Silurian. 
Range on E. side of Commonage, Kilmore, Victoria. 
Paratype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 

text fig. 9. “Salteraster biradialis'. 

Urasterella cresswelli Withers and Keble. 2435817 
Lower Devonian (Yeringian). 
Mudstone Quarries, Lilydale, Victoria. 


Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
DEM? meo 
Yarravaster yarraensis Withers and Keble. Р 877 


Upper Silurian (Melbournian). 

Yarra Improvement Works, South Yarra, Victoria. 

Holotype and Paratype (on one slab). 

Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 46: 220-249, 
РІ. 10, fig. 1-2, text fig. 2, 4. Caractacaster yarraensis’. 

Spencer, W. K., 1950. Geol. Mag. 77: 393-408. 


Class Crinoidea 


Botryocrinus longibrachiatus Chapman. P 390 
Upper Silurian (Melbournian). 
Royal Park, Brunswick, Victoria. 
Lectoholotype. 


Chapman, F., 1903. Proc. Roy. Soc. Vict. 15: 104-122, Pl. 18, fig. 6 (wax 
cast). 
Bather, F. A., 1906. Ottawa Nat. 20 (5) : 93-104. 
Botryocrinus longibrachiatus Chapman. P 391-2 


Upper Silurian (Melbournian). 

Royal Park, Brunswick, Victoria. 

Lectoparatypes. | 

Chapman, F., 1903. Proc. Roy. Soc. Vict. 15: 104-122, PL-T8; но: 7: 821392), 
8 (P 391 wax cast). 

Bather, Е. A., 1906. Ottawa Nat. 20 (5): 93-104. | 

Chapman, F., 1914. Australasian Fossils. 8vo. Melbourne. Fig. 76 C (P 392). 

P 386 


locri ictoriae Bather. 
Hapalocrinus victoriae P 10307 


Upper Silurian (Melbournian). | | 

Near Princes Bridge, а 

Holotype (P 386; counterpart P 1 

Ватег Е. A., 1897. Geol. Mag. Dec. 4 (4): 337-345, Pi. 15 (P. 386). 
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Helicocrinus plumosus Chapman. P 384-5 
Upper Silurian ( Melbournian ). 
Quarry between Albert and Victoria Streets, West Brunswick, Victoria. 
Holotype (P 384, fragmentary counterpart P 385). Type species of genus. 
Chapman, F., 1903. Proc. Roy. Soc. Vict. 15: 104-122, Pl. 17 (P 384), Pl. 18, 
fig. 1-3, 5 (P 384) 4 (P 385). 
Chapman, F., 1914. Australasian Fossils. 8vo. Melbourne. 
Frontispiece (P 384), fig. 76D (P 385). 
Lecanocrinus breviarticulatus Chapman. P 13897 
Silurian. 
Hatton's Corner, Yass, New South Wales. 
Holotype. 
Chapman, Е., 1934. Proc. Roy. Soc. Vict. 47: 190-195, Pl. 10, fig. 1-6. 
Crinoid Columnal 1. P 14843 
Silurian (Crotty Quartsite). 
Sand quarry on Smelter's Ridge, SE. of Zeehan, Tasmania. 
Figured specimen. 
Gill, E. D., 1950. Pap. & Proc. Roy. Soc. Tas. for 1949: 231-258, Pl. 1, fig. 
40. 
Crinoid Columnal 2. P 14822 
Lower Devonian (Bell Shale). 
Right bank Little Henty River, 1 mile SE. of Zeehan, Tasmania. 
Figured specimen. 
Gill, E. D., 1950. Pap. & Proc. Roy. Soc. Tas. for 1949: 231-258, Pl. 1, fig. 
41. 
Class Ophiuroidea 
Crepidosoma kinglakensis Withers and Keble. P 13831 
Lower Devonian. 
Collins" Quarry, Kinglake West, Victoria. 
Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212, 
Pl. 11, fig. 3, text fig. 2. 
Crepidosoma kinglakensis Withers and Keble. P 13832 
Lower Devonian. 
Collins’ Quarry, Kinglake West, Victoria. 
Paratype. 
Withers, R. В., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212, 
text fig. 3. 
Furcaster kilmorensis Withers and Keble. P 13829 
Silurian. 
Kilmore, Victoria. 
Holotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Коу. Soc. Vict. 47: 196-212, 
Pl. 11, fig. 8, text fig. 6. 
Furcaster kilmorensis Withers and Keble. P 13830 
Silurian. 
Kilmore, Victoria. 
Paratype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212, 
text fig. 7. 
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Furcaster leptosomoides Chapman. P 9104 
Upper Silurian (Melbournian). 
Moonee Ponds Creek, Flemington, Victoria. 
Holotype. 
Chapman, F., 1907. Proc. Roy. Soc. Vict. 19: 21-27, Pl. 7, fig. 1; Pl. 8, fig. 4. 
‘Sturtzura leptosomoides’. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212. 


Furcaster leptosomoides Chapman. P 9103 
Upper Silurian (Melbournian). 
Moonee Ponds Creek, Flemington, Victoria. 


Paratype. | | 
Chapman, F., 1907. Proc. Roy. Soc. Vict. 19: 21-27, Pl. 7, fig. 2. ‘Sturtzura 
‚ leptosomoides'. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212. 
Gregoriura spryi Chapman. P 9105 


Upper Silurian (Melbournian). 

Yarra Improvement Works, South Yarra, Victoria. 

Holotype. 

Chapman, F., 1907. Proc. Roy. Soc. Vict. 19: 21-27, Pl. 6, fig. 1, text fig. Pl. 8, 


22; 
Chapman, F., 1914. Australasian Fossils. 8vo. Melbourne. Fig. 79. 
Lapworthura miltoni Salter. P 13833 
Lower Devonian. 
Collins’ Quarry, Kinglake West, Victoria. 


Hypotype. 
Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212, 
Pl. 11, fig. 4. 
Sturtzura brisingoides (Gregory). P 368 


Upper Silurian (Melbournian). 

Flemington, Victoria. 

Hypotype. | 

Chapman, Е., 1907. Proc. Roy. Soc. Vict. 19: 21-27, Pl. 6, fig. 2; Pl. 8, fig. 2. 

‘Protaster brisingoides.’ | 

Chapman, Е., 1914. Australasian Fossils. 8vo. Melbourne. Fig. 78. 

Withers, R. B., and Keble, R. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212. 
Taeniactis yeringae Withers and Keble. P 13827 

Lower Devonian. 

Section 12, Parish of Yering, Victoria. 


Holotype. | 
Withers, В. B., апа Keble, К. A., 1934. Proc. Roy. Soc. Vict. 47: 196-212, 


text fig. 1. 


Class Cephalopoda 


Danaoceras (?) bindiense 'Teichert. P 1293 
Middle Devonian. | 
Bindi, Gippsland, Victoria. 
Holotype. 
Teichert, С., 1940. J. Roy. Soc. W.A. 26: 59-67, Pl. 1, fig. 1; Pl. 4, fig. 10, 12. 


F 
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Geisonocerina australis (Chapman). P 12885-6 
Silurian. 
13 Miles SW. of Kelly's Hill, Yarra Track, Wood's Point, Victoria. 
Holotype (P 12885; counterpart P 12886). 
Chapman, Е., 1912. Rec. Geol. Surv. Vict. 3 (2): 232-233, Pl. 38, fig. 3-4. 
‘Cycloceras tenuiannulatum var. australis.’ 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. 


‘Kionoceras striato-punctatum (Münster). P 12124 
Lower Devonian. 
Reefton, near Warburton, Victoria. 
Hypotype. 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 28-29, Pl. 57, fig. 7. 
‘Orthoceras striato-punctatum.’ 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Kionoceras 
sp. nov. 


'Kionoceras striato-punctatum (Münster). P 12125 
Lower Devonian. 
McMahon's Creek, Upper Yarra, Victoria. 
Hypotype. 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 28-29, PI. 57, fig. 7a. 
'Orthoceras striato-punctatum.' 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Kionoceras 
sp. nov. 


'Kionoceras striato-punctatum (Münster ).' P 12126 
Lower Devonian. 
McMahon's Creek, Upper Yarra, Victoria. 


Hypotype. 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 28-29, Pl. 57, fig. 8. 


'Orthoceras striato-punctatum.' 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Kionoceras 
sp. nov. 


“Orthoceras (Cycloceras) ех (Sowerby). P 12121 

Silurian. 

Kilmore Creek, N. of the Special Survey, (Bb 20) Victoria. 

Hypotype. 

McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 25-26, Pl. 57, fig. 1-1a (figures 
reversed). 

Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Dawsono- 
ceras? sp. indet. 


'Orthoceras (Cycloceras) ibex (Sowerby).’ P 12122 
Silurian. 
Specimen marked АТ, (probably Moonee Ponds Ck, Victoria). 
Hypotype. 
McCoy, Е., 1879. Prod. Pal. Vict. Dec. 6: 25-26, Pl. 57, fig. 2 (figure reversed). 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Dawsono- 
ceras? sp. indet. 
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‘Orthoceras bullatum Sowerby.’ P-12127 
Upper Silurian (Melbournian). 
Johnston Street, Collingwood, Victoria. 
Hypotype. 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 26-27, Pl. 57, fig. 4-4b (figures 
reversed). 


пун С., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Gen. et sp. 
indet. 


‘Orthoceras bullatum Sowerby.’ P 12129 
Silurian. 
Hills in township of Whittlesea (B12), Parish of Toorourrong, Victoria. 
Hypotype. 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 26-27, Pl. 57, fig. 3-3b (figures 


reversed). 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Gen. et. sp. 
indet. 
*Orthoceras capillosum Barrande.” P-T2123 
Silurian. 
Broadhurst's Creek, E. of Kilmore, Victoria. 
Hypotype. 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 27, Pl. 57, fig. 5-5b (figures re- 
versed). 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Gen. et. sp. 
indet. | 
“Orthoceras lineare Münster.’ | Р 12128 


Lower Devonian. 

Junction of Woori Yallock Creek and Yarra River, Victoria. 

Hypotype. 

McCoy, F., 1879. Prod. Pal. Vict. Dec. 6: 28, Pl. 57, fig. 6-6b. 

Gill, E. D., 1951. Proc. Roy. Soc. Vict. 63: 35. Orthoceracone indet. 

Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. Gen. et. sp. 
indet. 


Pectinoceras subtrigonum (McCoy). P 1290 
Middle Devonian. 
Buchan, Victoria. 
Holotype. 
McCoy, F., 1876. Prod. Pal. Vict. Dec. 4: 16-17, PI. 35, fig. 6-6b. 
Phragmoceras subtrigonum. 
Teichert, C., 1940. J. Roy. Soc. W.A. 26: 59-67, РІЗ, Bg. 7-9. 
Danaoceras subtrigonum. 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. 


Pectinoceras subtrigonum (McCoy). Slide P 1291 
Middle Devonian. 
Buchan, Victoria. 
Tectohypotype. 
Teichet С 1 940. J. Коу. Soc. W.A. 26: 59-67, Pl. 4, fig. 11. 
“Danaoceras subtrigonum.’ 
Teichert, C., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. 
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Pectinoceras subtrigonum McCoy. P 15373 
Middle Devonian, 
Buchan, Victoria. 
Hypotype. 
Teichert, С., 1940. J. Roy. Soc. W.A. 26: 59-67, text fig. 2. 
‘Danaoceras subtrigonum.' 
Teichert, C., and Glenister, B. F., 1952. J. Paleont, 26: 730-752. 
P 12936 


'? Protophragmoceras sp. Slide P 12937 
P21778 

Lower Devonian. 

Griffith's Quarry, Loyola, Victoria. 

Figured specimen, 

Chapman, F., 1914, Rec. Geol. Surv. Vict. 3 (3): 312, PL 61, fig. 38-39 
(P 12936). 

Teichert, €., and Glenister, B. F., 1952. J. Paleont. 26: 730-752. 

‘After a study of the object itself we are not convinced of its cephalopod, or 
indeed fossil, nature.’ 


Class Lamellibranchiata 


Actinodesma cf. ampliata (Phillips). P 2267 
Lower Devonian (Y eringian). 
North of Lilydale, Victoria. 
Figured specimen (external mould), 
Chapman, F., 1908, Мет. Nat. Mus. Melb, 2: 5-62, Pl. 6, fig. 87. 


Actinopteria boydi (Conrad ). P 7933-4 
Lower Devonian (Yeringian ). 
Wilson's Quarry, near Lilydale, Victoria. 
Hypotype (steinkern P 7933; external mould P 7934). 
Chapman, F., 1908, Мет. Nat. Mus. Melb, 2: 5-62, Pl. 4, fig. 69 (P 7933), 


Actinopteria boydi Conrad. P 7935 
Lower Devonian (Yeringian), 
Croydon, Victoria — Kilsyth (Gill 1940). 
Hypotype (steinkern ), 
Chapman, Е., 1908, Mem. Nat. Mus, Melb, 2: 5-62, Pl. 5, fig. 70. 
P 7936 


Actinopteria asperula croydonensis Chapman. P 22545 
Lower Devonian (Yeringian ), 
‘Croydon, Victoria’ = Kilsyth. 
Holotype (steinkern P 7936; fragment of external mould P 22545) of sub- 


species. 
Chapman, F., 1908. Mem. Nat. Mus. Melb, 2: 5-62, Pl. 5, fig. 71 (P 7936). 
Actinopteria heathcotiensis Chapman. P 7938 


Silurian or Lower Devonian, 

East of Heathcote, Victoria. 

Holotype (steinkern ). 

Chapman, F., 1908. Mem. Nat. Mus. Melb, 2: 5-62, Pl. 5, fig. 73. 
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Actinopteria cf. sowerbii (McCoy). P 7937 
Upper Silurian or Lower Devonian. 
Reefton, near Warburton, Victoria. 
Figured specimen (external mould). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 5, fig. 72 (of wax 
impression). 
Actinopteria texturata (Phillips). P 2264 
Lower Devonian (Yeringian). 
North of Lilydale, Victoria. 
Hypotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 68-68A. 
Ambonychia acuticostata McCoy. P 2268 
Lower Devonian (Yeringian). 
Cave Hill, Lilydale, Victoria. 


Hypotype. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 66. 
‘Ambonychia tatei Cresswell.’ P 2269 


Lower Devonian (Yeringian). 

Cave Hill, Lilydale, Victoria. 

Holotype. 

Cresswell, A. W., 1893. Proc. Roy. Soc. Vict. 5: 38-44, Pl. 9, fig. 8. 

Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 60. This author 
states "There is very little doubt that the imperfect valve figured under the 
name of Ambonychia tatei by the Rev. A. W. Cresswell is an example of 
Pterinea lineata Goldfuss’. 

Aviculopecten spryi Chapman. P 7940 

Upper Silurian (Melbournian). 

Yarra Improvement Works, South Yarra, Victoria. 

Holotype (external mould). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 49-50, Pl. 5, fig. 75. 

Cardiola cornucopiae (Goldfuss). P 978 

Upper Silurian (Melbournian). 

Royal Park = Moonee Ponds Creek, Flemington, Victoria. 

Hypotype. 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 12. 

Cardiola cornucopiae (Goldfuss). P 7878 

Upper Silurian (Melbournian ). 

У агга Improvement Works, South Хагга, Victoria. 

Hypotype (steinkern). 

Chapman, Е., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 11. 

Conocardium bellulum Cresswell. 

see Conocardium cresswelli Talent and Philip. 

Conocardium costatum Cresswell. | P 910 

Lower Devonian (Yeringian). 

Cave Hill, Lilydale, Victoria. 

Holotype. 

Cresswell, A. W., 1893. Proc. Roy. Soc. Vict. 5: 38-44, Pl. 9, fig. 5. 

‘Pleurorhynchus (Conocardium) costatus’? 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62. 

Fletcher, H. O., 1943. Rec. Aust. Mus. 21 (4): 231-243, Pl. 13, fig. 1-2. 
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Conocardium cresswelli 'Talent and Philip. P911 
Lower Devonian (Yeringian). 
Cave Hill, Lilydale, Victoria. 
Holotype. 
Cresswell, A. W., 1893. Proc. Roy. Soc. Vict. 5: 38-44, Pl. 9, fig. 6. 
'Pleurorhynchus (Conocardium) bellulus.' 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62. 
Conocardium bellulum. 
Fletcher, Н. O., 1943. Rec. Aust. Mus. 21 (4): 231-243, Pl. 13, fig. 3-4. 
‘Conocardium bellulum.' 


Talent, J. A., and Philip, G. M., 1955. Proc. Roy. Soc. Vict. 68: 2-71. 


Ctenodonta portlocki Chapman. P 7883 
Upper Silurian ( Melbournian ). 
Yarra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern ). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 18. 
P 7884 


Ctenodonta portlocki Chapman. P 22546 
Lower Devonian ( Yeringian ). 
Wilson's Station near Lilydale, Victoria. 
Paratype (steinkern P 7884; external mould P 22546). 
Chapman, Е., 1908. Мет. Nat. Миз. Melb. 2: 5-62, Pl. 2, fig. 17 (P 7884). 


Ctenodonta portlocki Chapman. P 7885 
Upper Silurian (Melbournian ). 
Yarra Improvement Works, South Yarra, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 19. 


Ctenodonta portlocki Chapman. P 7886 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 20. 


Ctenodonta (Praectenodonta) raricostae (Chapman ). P 17418 
Lower Devonian (Yeringian). 
Killara Tunnel, Killara, Victoria. 
Hypotype (external mould of both valves). 
Philip, G. M., 1962. Proc. Roy. Soc. Vict. 75: 123-244, Pl. 29, fig. 11, 17. 


Cypricardinia contexta Barrande. P 2241-2 
Lower Devonian (Yeringian). 
Yering, Victoria. 
Hypotype (steinkern, left valve, P 2242; external mould, P 2241). 
Chapman, Е., 1908. Mem. Nat. Mus. Међ. 2: 5-62, Pl. 6, fig. 84 (P 2242). 


Cypricardinia contexta Barrande. P 7946 
Lower Devonian ( Yeringian). 
Croydon, Victoria — Kilsyth. 
Hypotype (steinkern, right valve). 
Chapman, F., 1908. Мет. Nat. Миз. Међ. 2: 5-62, Pl. 6, fig. 82-83. 
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Edmondia perobliqua Chapman. P 7876 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern). 
Chapman, Е., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 7. 


Edmondia perobliqua Chapman. P 2239 
Upper Silurian (Melbournian). 
Domain Road sewer, South Yarra, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 9. 


Edmondia perobliqua Chapman. P 7877 
Upper Silurian (Melbournian). 
Y arra Improvement Works, South Yarra, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 8. 


Glossites victoriae Chapman. P 7944 
Lower Devonian (Yeringian). 
‘Croydon, Victoria’ = Kilsyth. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 6, fig. 79. 


Goniophora australis Chapman. P 989 
Lower Devonian (Yeringian). 
North of Lilydale, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 6, fig. 80. 


Goniophora cf. glaucus Hall. P 7945 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Figured specimen (steinkern). 
Chapman, Е., 1908. Мет. Nat. Mus. Melb. Pl. 6, fig. 81. 


Grammysia abbreviata Chapman. Р 1871 
Upper Silurian (Melbournian ). 
Yarra Improvement Works, South Yarra, Victoria. 
Holotype. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 2. 


Hercynella killarensis Gill. P 14524 
Lower Devonian (Yeringian). 
Syme’s Tunnel, Killara, Victoria. 
Holotype (steinkern). 
Gill, E. D., 1950. Proc. Roy. Soc. Vict. 59: 80-92, PI. 7, fig. 3. 
Prantl, F., 1960. Paläont. Zeit. 34 (2): 150-153. 


Hercynella victoriae Chapman. P 12858 
Lower Devonian. | | | 
Junction of Woori Yallock Creek and Yarra River, Victoria. G.S.V. B 23. 
Holotype (steinkern). 
Coma F., 1916. Proc. Roy. Soc. Vict. 29: 75-103, Pl. 5, fig. 47. 
Gill, E. D., 1950. Proc. Roy. Soc. Vict. 59: 80-92, fig. Та. 
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Hercynella victoriae Chapman. P 12857 
Lower Devonian. | | 
Junction of Woori Yallock Creek and Yarra River, Victoria. G.S.V. B 23. 
Paratype. 
Chapman, F., 1916. Proc. Roy. Soc. Vict. 29: 75-103, РІ. 5, fig. 48. 
Gill, E. D., 1950. Proc. Roy. Soc. Vict. 59: 80-92. 


Leiopteria cf. oweni Hall. P 7939 
Lower Devonian (Yeringian). 
Kilsyth, Victoria. 
Figured specimen (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 5, fig. 74-74a. 


Leptodomus heathcotiensis Chapman. P 987 
Upper Silurian or Lower Devonian. 
Ranges E. of Heathcote, Victoria, G.S.V. Bb 50. 
Holotype. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 5. 


Leptodomus maccoyianus Chapman. P 976 
Upper Silurian or Lower Devonian. 
Broadhurst’s Creek, E. of Kilmore, Victoria, G.S. V. Bb 18. 
Holotype (steinkern). 
Chapman, F., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 4. 


Lunulicardium antistriatum Chapman. P 2257 
Upper Silurian or Lower Devonian. 
McMahon's Creek, Upper Yarra, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Миз. Melb. 2: 5-62, Pl. 4, fig. 62. 


Lunulicardium antistriatum Chapman. P 2255 
Upper Silurian or Lower Devonian. 
Reefton, near Warburton, Victoria. 
Paratype (steinkern ). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 63-63a. 


'? Lunulicardium antistriatum Chapman.” P 2261 
Upper Silurian or Lower Devonian. 
Mouth of Starvation Creek, Upper Yarra, Victoria. 
Hypotypes (“young specimens”). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 64-65. 


Modiolopsis nasuta australis Chapman. P 7943 
Upper Silurian (Melbournian). 
Domain Road, South Y arra, Victoria. 
Holotype (steinkern, pair of valves) of subspecies. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 6, fig. 78. 


Modiolopsis complanata (Sowerby). P 7942 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Hypotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 5, fig. 77. 
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Modiolopsis melbournensis Chapman. P 7941 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 5, fig. 76-76a. 
Mytilarca acutirostris Chapman. P 7930 
Lower Devonian (Yeringian). 
Junction of Woori Yallock Creek and Yarra River, Victoria, G.S.V. B 23. 
Holotype (steinkern). : 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 67. 
Nucula opima australis Chapman. P 7909 
Upper Silurian (Melbournian). 
North of Yan Yean, Victoria, G.S.V. Bb 11. 
Holotype of subspecies. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 40. 
Nucula opima australis Chapman. P 965 
Silurian (Melbournian). 
Fraser’s, or No. 3 Creek, Springfield, Victoria, G.S.V. Bb 25. 
Paratype of subspecies. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 42. 
Nucula opima australis Chapman. P 7910 
Upper Silurian (Melbournian). 
North of Yan Yean, Victoria, G.S.V. Bb 11. 
Paratype of subspecies. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 39. 
Nucula opima australis Chapman. P7911 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Paratype of sub-species. 
Chapman, F., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 41. 
Nucula opima australis Chapman. P7912 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Paratype of subspecies. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 43. 
Nucula arcaeformis Chapman. P 7901 
Upper Silurian (Melbournian). 
Domain Road sewer, South Y arra, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 36. 
Nucula lamellata Hall. P 2243 
Upper Silurian (Melbournian). 
Schist Hill, Merri Creek, Victoria, G.S.V. Bb 6. 
Hypotype (steinkern). 
Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 46. 
Nucula lamellata Hall. | R2252 
Upper Silurian or Lower Devonian. 
Broadhurst's Creek, E. of Kilmore, Victoria, G.S.V. Bb 18. 
Hypotype (external mould). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 45. 
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Nucula cf. lirata (Conrad ). P 7914 
Upper Silurian ( Melbournian ). | 
Yan Yean, Victoria, G.S. V. Bb 14. 
Figured specimen. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, бр. 44. 


Nucula melbournensis Chapman. P 7895 
Upper Silurian ( Melbournian ). 
Y arra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 31. 
Nucula melbournensis Chapman. P 7896 
Upper Silurian (Melbournian). 
Yarra Improvement Works, South Yarra, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 29. 
P 7898 
Nucula ? melbournensis Chapman. P 22571 
Upper Silurian ( Melbournian ). 
Domain Road, South Y arra, Victoria. 
Figured specimen (steinkern P 7898 and external mould P 22571 of two 
valves). 
Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 33-33a. 
Nucula taylori Chapman. P 7907 
Upper Silurian ( Melbournian ). 
Y arra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 37. 
Nucula taylori Chapman. P 7908 
‘Silurian ( Melbournian ) 
Broadhurst's Creek, E. of Kilmore, Victoria. G.S. V. Bb 18. 
Paratype (steinkern ). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 38 (of wax 
impression ). 
Nucula umbonata Chapman. P 7899 
Upper Silurian ( Melbournian ). 
Police Paddock, Kilmore, Victoria, G.S. V. B2 22. 
Holotype (steinkern ). 
Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 34. 
Nucula umbonata Chapman. P 7900 
Upper Silurian (Melbournian). 
South end of Reservoir, Yan Yean, Victoria, G.S. V. Bb 14. 
Paratype. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 35 (showing 
cardinal line and ligament ри). 
Nuculites coarctatus (Phillips). P 7890 
Upper Silurian (Melbournian ). 
Yarra Improvement Works, South Yarra, Victoria. 
Hypotype (steinkern ). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 24. 
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Nuculites coarctatus (Phillips). 

‘Silurian (Melbournian).’ 

Hills W. of Mount Disappointment, Victoria, G.S.V. Bb 17. 

Hypotype (steinkern). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 25. 
Nuculites jutsoni Chapman. 

Upper Silurian. 

Wandong, Victoria. 

Holotype (steinkern). 

Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 28. 
Nuculites maccoyianus Chapman. 

Upper Silurian (Melbournian). 

Yarra Improvement Works, South Yarra, Victoria. 

Holotype (steinkern, two valves). 

Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 21. 
Nuculites maccoyianus Chapman. 

Lower Devonian (Yeringian). 


Junction of Woori Yallock Creek and Yarra River, Victoria, G.S.V. B23. 


Paratype (steinkern). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 22. 
Nuculites maccoyianus Chapman. 

Upper Silurian (Melbournian). 

Yarra Improvement Works, South Yarra, Victoria. 

Paratype (steinkern). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 23. 
Nuculites subquadratus Chapman. 

Upper Silurian (Melbournian). 

North of Yan Yean, Victoria, G.S.V. Bb 11. 

Holotype. 


Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 27-27a. 


Nuculites subquadratus Chapman. 

‘Silurian (Melbournian ).' 

West of Mount Disappointment, Victoria, G.S.V. Bb 17. 

Paratype (steinkern). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 2, fig. 26. 
Orthonota australis Chapman. 

Upper Silurian (Melbournian). | fM 

Royal Park” = Moonee Ponds Creek, Flemington, Victoria. 

Holotype (steinkern). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 1. 
Palaeanatina cf. solenoides Hall. 

Upper Silurian (Melbournian). 

South Yarra, Victoria. 

Figured specimen. 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 6. 
Palaeoneilo cf. brevis Hall. _ 

Upper Silurian (Melbournian). ЦЕ 

Merri Creek, sections 2 and 3, Kalkallo, Victoria. G.S.V. Bb 3. 

Figured specimen (external mould). 

Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5«62,. Pl: 3,fio. 35. 
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Palaeoneilo ? constricta (Conrad). P 7923 
Upper Silurian (Melbournian ). 
Y arra Improvement Works, South Yarra, Victoria. 
Figured specimen (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 54. 
Palaeoneilo producta Chapman. P 7921 
Upper Silurian ( Melbournian ). 
Yarra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern ). 
Chapman, Е., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 53-53a. 
Ращеопейо raricostae Chapman. 
sce Tancrediopsis raricostae Chapman. 
Palaeoneilo spectabilis Chapman. P 7919 
Upper Silurian ( Melbournian ). 
Yarra Improvement Works, South Уагга, Victoria. 
Holotype (steinkern, pair of valves, only one illustrated). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 51. 
Palaeoneilo spectabilis Chapman. P 7920 
Upper Silurian ( Melbournian ). 
Yarra Improvement Works, South Yarra, Victoria. 
Paratype (interior of left valve and cardinal area of right valve). 
Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 52. 
Palaeoneilo cf. tenuistriata Hall. P 967 
Upper Silurian (Melbournian). 
Merri Creek, sections 2 and 3, Kalkallo, Victoria, G.S.V. Bb 3. 
Figured specimen. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 56 (of wax 
impression ). 
Palaeoneilo victoriae Chapman. P 7915 
Upper Silurian ( Melbournian ). 
Yarra Improvement Works, South Y arra, Victoria. 
Holotype (steinkern, left valve). 
Chapman, F., Mem. Nat. Mus. Melb. 2: 5-62, PI. 3, fig. 47. 
Palaeoneilo victoriae Chapman. P 7916 
Upper Silurian (Melbournian). 
Y arra Improvement Works, South Yarra, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 48. 
Palaeoneilo victoriae Chapman. P 7917 
Upper Silurian (Melbournian). 
Domain Road sewer, South Yarra, Victoria. 
Paratype (steinkern, right valve). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 49. 
Paleodora reeftonensis Fleming. P 16761-2 
Lower Devonian (Reefton mudstone ). 
Rainy Creek, Reefton, New Zealand. 
Plastotypes (holotype P 16761; paratype P 16762). 
Fleming, C. A., 1956. Trans. Roy. Soc. N.Z. 84 (4): 943. 
Fleming, C. A., 1957. Trans. Roy. Soc. N.Z. 85 (1): 135-140, Pl. 14, fig. 1-2. 
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Panenka cingulata Chapman. P 2263 
Upper Silurian or Lower Devonian. 
McMahon's Creek, Upper Yarra, Victoria. 
Holotype (external mould). 


Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 14 (of wax 
impression). 


Panenka gippslandica McCoy. P 7486 
Upper Silurian. 
Mount Matlock, Victoria. 
Holotype (steinkern, both valves). 
McCoy, F., 1879. Prod. Pal. Vict. Dec. 6, p. 23, Pl. 56, fig. 1, Та. 
‘Cardium gippslandicum. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62. 


Panenka gippslandica McCoy. P 7488 
Upper Silurian or Lower Devonian. 
Four miles above Starvation Creek, Gippsland, Victoria. 
Paratype. P 7487 is associated with this paratype but not figured. 
McCoy, F., 1897. Prod. Pal. Vict. Dec. 6, p. 23, Pl. 56, fig. 2, 2a. 
‘Cardium gippslandicum. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62. 


Panenka planicosta Chapman. P 7879 
Upper Silurian. 
Mount Matlock, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 13. 


Paracardium filosum Chapman. P 7881 
Upper Silurian or Lower Devonian. 
Starvation Creek, Upper Yarra, Victoria. 
Holotype (external mould). 
Chapman, Ғ., 1908. Мет. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 15 (of wax 
impression). 


Paracyclas siluricus Chapman. · P 7947 
Upper Silurian or Lower Devonian. 
Ranges E. of Heathcote, Victoria, G.S.V. Bb 50. 
Holotype. 
Chapman, Е., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 6, fig. 85, 85a. 


Paracyclas siluricus heathcotiensis Chapman. P 988 
Upper Silurian or Lower Devonian. 
Ranges E. of Heathcote, Victoria, G.S.V. Bb 50. 
Holotype of subspecies (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 6, fig. 86-86a. 


Parallelodon aequalis Chapman. P 7924 
Upper Silurian (Melbournian). a 
Yarra Improvement Works, South Yarra, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 57. 
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? Parallelodon kilmoriensis Chapman. P 7925 
Upper Silurian. 
Police Paddock, Kilmore, Victoria, G.S. V. Bb 22. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 58. 


? Parallelodon kilmoriensis Chapman. P 7926 
Upper Silurian (Melbournian). 
Swanston Street sewer, Melbourne, Victoria. 
Paratype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 59. 


Parallelodon spryi Chapman. P 7950 
Upper Silurian. 
Wandong, Victoria. 
Holotype. 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 3. 


Praelucina ancilla Barrande. P 7882 
Y eringian. Upper Silurian or Lower Devonian. 
Maindample, near Mansfield, Victoria. 
Hypotype (right valve). 
Chapman, F., Mem. Nat. Mus. Melb. 2: 5-62, Pl. 6, fig. 88-88a (of wax im- 
pression). 


Pterinea lineata Goldfuss. 
see Ambonychia tatei Cresswell. 


Pterinea lineata Goldfuss. P 7927 
Lower Devonian (Yeringian). 
"Сгоудоп, Victoria’ = Kilsyth. 
Hypotype (steinkern, left valve). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 60. 


? Pterinea tenuistriata McCoy. P 7928 
Upper Silurian (Melbournian). 
Y arra Improvement Works, South Yarra, Victoria. 
Hypotype (external mould). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 4, fig. 61. 


Sphenotus warburtonensis Chapman. P 2240 
Upper Silurian or Lower Devonian. 
Reefton, near Warburton, Victoria. 
Holotype (steinkern). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 1, fig. 10. 


Tancrediopsis raricostae Chapman. P 7918 
Lower Devonian (Y eringian). 
Junction of Woori Y allock Creek and Yarra River, Victoria, G.S.V. В 23. 
Holotype (steinkern, left valve). 
Chapman, F., 1908. Mem. Nat. Mus. Melb. 2: 5-62, Pl. 3, fig. 50. 
Palaeoneilo raricostae. 
Gill, E. D., 1949. Mem. Nat. Миз. Међ. 16: 91-114, PI. 3, fig. 11. 


